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ACCORDING  70  rHE  METHOD  OF  THE  ILLUSTItlOUS 
WERNER  OF  FRETEERG. 


Wcxm  ich  ein  mineralogifches  Lehrbuch,  cm  daraus  cer  lerneo,  aufschlage, 
fo  thoe  ich  es;  entweder,  um  i^bcrhaupt  eine  kenntnifii  von  dieftr  wiflen** 
fichalt  zu  erlangen,  oder,  um  infbcfondere  von  einem  foflile,  dais  ich  blofs 
dcm  nainen  n%ch  kenne,  den  volUlandigen  begriff  za  bekommcn :  oder 
-von  rinem  foflile,  welches  ich  gefundcn  und  an  dem  ich  feine  auflerlichen 
Icennzdchcn  aufgefucht  habe,  zu  erfahrcn,  wie  es  heiflc  und  wclchen  platz 
es  in  dem  fyAcm  der  foflilien  einnehme  Leiftet  mir  hierinnen  ein  Lehrbuch 
grosAen  thcils  genuge,  fo  nenne  ich  es  gut,  und  wenn  es  mich  v5llig  be- 
fricd^fH^t  dcnn  nepn^  ich  es  -volkommen. 
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PREFACE. 


I  SHALL  employ  a  few  pages  In  giving  a  very  fhort 
hiftorical  account  of  the  authors  who  have  treated  of 
mineralogy,  with  the  view  of  enabling  the  reader  to 
appreciate  more  fiilly  the  merits  of  the  Wernerian 
fyllem,  onjjjrhich  the  prefent  work  is  founded. 

The  mineralogical  writings  of  Pliny,  Thoophraftus^ 
and  Diofcorides,  have  made  us  acquainted  with  the 
luxury  of  the  Romans  and  Grecians,  and  their  fine 
works  of  art ;   but  they  contain  nothing  of  fyftem, 
and  very  little  of  tolerable  defcription.     The  firft 
fyftematic  mineralogift  was  undoubtedly  the  cele- 
brated Saxon  miner  George  Agricola,     He  was  alfo 
the  firft  who  inveftigated  the  external  charafters  of 
minerals,  determined  them  with  any  degree  of  accu- 
racy, and  ufed  them  with  judgment  in  the  defcrip- 
tion of  foflils'.    In  his  fyftem  he  divides  minerals  into 
ihofe  which  ate  compofed  of  homogeneous  parts,  and 
thofe  compofed  of  heterogeneous  parts.    The  homo*  ^ 
geneous,  or  fimple  minerals,  he  fubdivides  into  four 
claffes,  which  are  entitled,   i.  Terra,*  2.  Succus  con* 
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cretus,  3.  Lapis,  and  4.  Metallum^  The  heteroge- 
neous are  divided  into  compound  and  mixed  mine- 
rals. 

Nearly  at  the  fame  time  the  famous  Cardan  wrote 
a  treatife  on  minerals,  which  differs  principally  from 
that  of  Agrlcola  in  the  faline  being  feparated  from 
the  inflammable  bodies. 

Kentman's  work  De  omm  rermn  Foflilium  Genere, 
Gemmis,  Lapidibus,  Metallis,  &c.  publifhed  in  1665, 
is  nearly  a  tranfcript  of  Agricola  de  Natura  Foflilium; 
He  adds  to  it,  however,  a  treatife  on  petrifaftions, 
entitled  Alcyoni<^  conchse,  et  alia,  quae  ex  falfo  \v- 
quore  maris  et  ex  ejus  fpumae,  cum  tenuiflimis  fordi- 
bus  permifta  cpncrefcunt.       *  »       ;     • 

The  juftly  celebrated  botanift  Caefalpinus  pub- 
Hflied,  in  i6o2f,  a  work  entitled  De  Rebus  Metallicii, 
which  contains  little  deferving  of  notice. " 
[  *  In  i6og  Bootius  Von  Boot  publifhed  a  treatife  on 
precious  fl:ohes,  in  which  we  find  defcribed  upwards  of 
fix  hundred  varieties,  having  all  particular  Aames,  a 
proof  of  t|he  attention  paid  to  minerals  at  that  early 
period.  ...  -  ,  -  , 

At  this  time  the  firft  Spanifli  mineralogift,  Alonzo 
Barba,  i  Mexican  prieft,  publiflied  his  work  De  los 
Metallos.  It  contains  defcriptions,  and  methods  of 
working  minerals.  He  was  the  firfl:  who  treated  of 
amalgamation.    1        .      - 

•  The  great  compiler  Aldrovandus,  in  his  Mufeum 
Metallicum,  delivered  a  fyftem  of  mineralogy  ext raft- 
ed from  the  writings  of  Agricola,  Cardan,  and  Csefal- 
^inus*  He  was  the  firfl:  who  drew  the  attention  of 
:*      •  .     .  '        .      . '   mineralogifts 
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miaeralogifts  to  petrifaftions.  In  this  .path  he  was 
followed  by  Johnftone  in  his  Notitiae  Regni  Mineralis, 
publifhed  in  1667,  and  by  the  well  known  jefuit 
Athanafius  Kircher,  in  his  Mundus  Subterraneus^ 
publifhed  at  Amfterdam  in  1678. 

/  Some  years  afterwards  Woodward  publifhed  his 
Catalogue  of  Minerals.  He  may  be  confidered  as 
the  firfl  Englifh  mineralogift  of  note. 

I  *  Becher,  in  /his  Phyfica  Subteitanea  publifhed  at 
Leipficin  1708,  endeavoured  to  arrange  minerals  ac- 
cording to  their  conflituent  parts^  He  was  the  firfl 
writer  who  propofed  the  opinion,  that  the  difference 
in  compofition  of  earths  and  flones  might  be  employ- 
ed in  their  arrangement  and  difcrimination.  He 
alfo  firfl  introduced  the  divifion  of  metals  into  per<* 
fed  and  imperfeft. 

Bromel  in  his  Catalogus  Generalis  rerum  curiofo- 
i\im,  publifhed  at  Gothenburg  in  16989  retained  the 
Becherian  divifion  of  metals  into  perfeft  and  imper- 
fe^,  and  arranged  iulphur  and  bituminous  bodies  in 
the  fame  clafs. 

In  the  beginning  and  towards  the  middle  of  the 
eighteenth  century  Beyer*,  Biittnerf,  and'Scheuch- 
2er  J,  employed  themfelves  principally  in  the  inyefli- 
gation  of  that  highly  interefling  clafs  of  bodies,  petri- 
factions ;  although  their  works  are  disfigured  by  many 

♦  Oiyktographia  Norica.     Nuremb.  1758.      ^ 

f  'Mineralogia  ct   OryAographia   HeWetiae,    2«rich  1718.. 

Herbarium  Diluvianum  Ludg.    Batav.  1.7  23-    ^Homo  Diluvii 

teflw.  Zurich  1726.  ' 

J  Buttncr  Rudcri  Diluvii  teflcs.  -* 
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foolifti  fpeculations,  and  the  individual  fpecies  are  bv 
indifferently  ofcertain^d,  yet  from  thi$  period  the  a 
tenUon  of  mineralogifts  was  more  direfted  to  the  ex 
mination  of  great  rock  mafles  than  hadYormerly  bee 
the  cafe.  In  this  point  of  vic\?  the  labours  of  the 
enquirers  muft  be  confidercd  as  of  importance.  • 

In   1730,   Magnus    Von  Bcomel,    a  fcholar 
Hiaeme  and  Boerhaave,  published  a  fyftem  of  miti 
ralogy.     He  divides  minera.ls  into  eight  claffes, 
Earths,  '2.  Sahs,    3.  Sulphurs,   4.  Stones.    5.  Pet 
fiiftions,  6.  Calci^.  7.  Semi  metals,  and  8..  Metal 

In  I7J9,  Cramer  publiflied  a  fyftem  of  mioeralog 
which  contains  feven  claffes.  i.  Metals,  2.  Sen 
metals,  3.  Salts,  4.  Inflammable  fubftances,  5,  Ston< 
6.  Earths.  7.  Waters. 

!  In*  1736,  the  illuftrious  Linnaeus  publifhed  the  d 
{ketch  of  his  mineral  fyftem.  He  divides  minerals  in 
three  claffes,  1.  Petra,  2.  Mineralia^  3.  Foflil 
'1  he  firft  cla&  contains  three  orders,  a.  Vitrefcent 
b.  Calcariae,  c.  Apyrae.  The  fecond  three  orde 
a.  Salia,  b.  Sulphuria,  c.  Mercurialia.  The  th 
clafs  contains  alib  three  orders,,  1.  Concreta^  2. 1 
trifafta^  3.  Terrae. 

This  fyftem  is  in  many,  refpe^  faulty,  and 
principal  nierit  confifts  in  having  firft  drawn  the 
tentioa  of  mineralogifts  to  the  ftudy  of  the  cryftall 
figures  of  minerals.  Although  Linnaeus  cannot 
faid  to  have  contributed  much  to  the  progrefs 
mineralogy,  yet  indirectly  his  labours  in  the  ot 
branches  of  natural  hiftory  laid  the  foundation 
tkat  reformation  which  was  afterwards  effedted 

.      Wen 
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Wemerw  He  was  the  firft  who  eftablifhed  right  ideat 
of  fyftem*  He  (hewed  that  its  priilcipal  objedk  was  to 
affift  the  momory,  and  to  enable  naturaliUs  to  diftin- 
guilh  bodies  from  one  another,  and  thus  to  afcertain 
if  what  they  were^  inveftigating  had  been  previoufly 
defcribed  by  others.  He  aifo  taught  that  no  fyftem 
could  be  of  ufe  that  did  not  poifefs  an  uniformity  in 
the  bafis  of  its  claflification  and  nomenclature,  and  a 
fixed  and  generally  received  language. 

Nearly  at  the  fame  time  mineralogical  ehemiflry 
was  much  advanced  by  the  labours  of  Pott  and  Hen- 
ckel ;  but  of  thefe  Pott  poffefled  the  moft  extenfive 
and  correct  chemical  knowledge.  He  arranged  earthy 
minerals  accordmg  to  their  proportion  of  ingredients, . 
and  thus  paved  the  way  for  many  of  the  chemical 
fyftems  of  the  prelent  day#    His  four  claffes  are  the 
alkaline,  filiceous,  argillaceous,  and  gypfeous*  Death 
prevented  this  moft  indefatigable  chymift  from  ex- 
tending his  enquiries  to  the  metals. . 
j      la'  1747,  Wallerius,  profeffor  of  mineralogy  at 
Up&l,  aiid  cotemporary  witb  Linnasus,  publifhed  a 
fyftem  of  mineralogy.     He  divides  all  minerals  into 
four  clafies,  ^i^^  i.  Terras,   2.  Lapides.  3.  Mineral, 
4.  Concreta-    The  firft  clafs  contains  four  orders, 
i«  Macras,  2.Pingues,  3.  Minerales,  and  4.  Arenaceas. 
The  (econd.  clafs  is  fubdivided  into  four  orders,   i* 
Calc^rii,  2.  Vitrefcentes.    3.  Apyri,  and  4.  Saxa* 
The  third  clafs  is  fubdivided  alio  into  four  orders^ 
I.  Salia,    2»  Sulphura,    3.   Semimetalla,    and    4* 
Metaila*     The  fourth  clafs  comprehends  four  orders^ 
I.  Fori,  2.  Petrifeda,   ^  Figurata.  4.  Calculi*    In 

thi*. 
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this  fyftem  the  external  charafters  of  the  fpeciei 
mote  accurately  detailed  than  had  been  done  t 
other  mineralogift,  the  terminology  was  impi 
and  the  fynonymes  of  preceding  authors  were 
dated. 

Wolterfdorf,  a  fcholar  of  Pott,  foon  after 
a  fyftem  of  mineralogy,  which,  howevet,  add< 
thing  to  what  was  then  known. 
'  In  1758,  the  celebrated  Cronfted  publiflied 
tem  of  mineralogy  *.  It  is  divided  into  four  < 
viz.  I.  Terras,  2.  Salia.  3.  Phlogiftica,  and  4 
talla. 

The  firft  clafs  contains  nine  orders,  i.  Cal 
2.  Silicese,  3.  Granatinse,  4.  Argillaceae,  5.  Mi 
6.  Fluores,  7.  Afbeftinae,  8.  Zeolithicae,  a 
Magnefise.  The  fecond  clafs  contains  two  < 
I.  Acida,  2.  Alkalina.  The  third  clafs  contai 
one  order.  The  fourth  has  only  two  orders, 
fe£la,  2.  Semimetalla.  One  of  the  moft  ftriki 
cellencies  of  this  fyftem  is  the  ftrid  adheren 
fixed  principle  as  the  bafis  of  claflification 
throughout  chemical,  and  the  principles  on  wh 
orders  and  genera  are  founded  are  ftill  pretty 
rally  followed  by  chemical  mineralogifts. 

The  compound  rocks  and  petrefaftions  whi 
been  included  in  the  mineral  (oryQ:ognofUc)  : 
by  Linnaeus  and  others,  were  very  judiciou 
fcribed  in  an  appendix  by  Cronftedt.  The  i 
tions  of  the  fpecies,  however,  were,  from  wan 

*  Syftcma  Minerale,  Berolini,  1748,  8vo. 
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tention  to  the  external  c^arafters,  extremely  iinper- 
peft,  yet,  as  it  was  not  fo  much  Cronfted's  intention 
to  write  an  oryftognoftic  fyftem  as  one  of  chemical 
mineralogy,  this  defed  muft  not  befuppofed  to  detrad 
from  the  merit  of  his  work. 

To  Cronftedt  fucceeded  Lehman  and  Vogel,  but 
their  oryftognoftic  labours  were  of  little  importance. 
Jn  1768,  Linnaeus  publiflied  a  fecond  edition  of 
his  Syftema  Mineralogicum.     In  it  the  claffes  are  the 
fame  with  thofe  of  the  firft  edition,  but  the  number 
of  orders  and  genera  is  increafcd      He  prefixed  to 
it  an  account  of  the  external  qharafte»s  which  he 
employed  in  the  defcription  of  minerjils,     Refpefling 
his  fyftem  of  charaflter^,  Werner  obferve$,  **  Nur  ift 
\'  die  ordnimg,  wen  man  es  anders  noch  eine  nenneii 
**  kanii,  in  der  er  fie  auffiihrt,  nicht  ;su  loben  :  zu- 
*^  dem  find  folche  nicht  voUftindig  abgehandelt,  in- 
"  dem  noch  gar  viele  fehlen :  auch  find  die  mehref- 
"  ten  erklaruilgen  zu  kurz,  und  defwegen  dunkel 
"  und  unverft  andlich ;  und  endlich  fo  fehlen  erlau- 
^  terungen  durch  beifpiele,  welche  doch  zum  ver- 
**  ftandlichkeit  der  befchreibungen  fehr  vieles  beitra- 
''  gta''— Werner,  f.  48. 

Peithner,  in  1778  publifhed  tables  of  the  external 
charafters  of  minerals*  j  and  Sir  John  Hill,  in  1772, 
publiflied  a  fyftem  of  mineralogy,  accompanied  with 
tables  of  the  external  charafters,  refembling  thofe 
of  Peithner,  but  more  extenfive  and  determinate*. 


•  Joh.  Thad.  Pcithncrs,  erfte  grundc  der  Bcrgwerks  wiflcn. 
Wufun.  Zweite  abhandlung  ubcr  die  mincralogie.  Prag.  1770. 
8to. 
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WalleriuS)  ift  th^  new  edition  df  his  £ 
Mineralogicutn,  pubtiflied  at  Stockholm  in 
was  the  firft  who  fubjefted  to  a  ferious  ex 
^n  the  principles  on  which  mineralogifts  I 
therto  arranged  'minerals.  He  rejeded  th 
rasters  drawn  from  ufe,  vahie,  and  geo 
ikuation,  and  affirmed^  daat  clafles^  orders,  i 
nera  Should  be  arranged  accorcfing  to  chemic 
^cies  principally  in  conformity  iRrith  the  e 
characters.  Thefe  principles  he  employed 
conftruidion  of  his  fyftem,  which  proved  ih 
complete,  and  poflefTed  the  moft  determinate  j 
clature  of  any  that  had  hitherto  appeared.  I 
<k>mbining  with  the  chemical  charaQers  thoCc 
nal  charaders  that  were  then  know^^  he  enab 
neralogifls  to  difcriminate  minerals  with  mo 
tainty  than  they  had  been  hitherto  able  to  do. 
however,  the  want  of  a  proper  mineralogical  Ja 
rendered  all  fyftems  and  defcriptions  imperfe 
comparatively  ufelefs.  The  external  charafti 
ployed  by  Agricofa,  Linnaeus,  Wallerius,  Hi 
others  were  either  undefined,  or  fo  inaccurai 
plained  that  it  was  difficult  to  under ftand,  o 
confounding  them  with  one  another  j  befide 
were  employed  irregularly,  and  even  freque 
termixed  with  chemical,  phyfical,  and  empyri< 
rafters. 

The  illuftrious  Werner  early  faw  the  impc 
of  mineralogy  advancing  fteadily  without  a  d 

♦  Hill's  foffik,  arranged  according  to  their  ▼arioui 
characters,  Londoni  1771,  8vo. 
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Date  language,  he  therefore  made  this  the  firft  ob« 
jeft  of  his  attention,  and  publifhed  the  refult  of  his 
obfervations  in  bis  claffical  yrork.  Yon  den  Kenzei- 
cben  der  Foffilien.  This  admirable  treatife  laid  the 
foundation  of  true  oryftognofie,  I  may  even  fay  of 
mineralogy.  In  it  Werner  has  CoUefted  together  all 
the  old  and  known  charaders,  defcribed  many  which 
be  himfelf  difcovered  by  comparing  minerals  togc^ 
ther :  accurately  defined  every  charafter  then  known, 
gave  to  each  an  appropriate  and  fixed  denomination, 
and  arranged  the  whole  in  fyftematic  order.  Since 
the  publication  of  this  treatife.  he  has  difcovered  fe-* 
veral  very  important  external  charafters,  and  hag 
much,  improved  the  defcriptions  of  many  of  thofe 
contained  in  his  early  work.  The  fyftem  of  charac- 
ters as  now  delivered  by  Werner  may  be  placed 
with  the  Philofophia  ^o:axuca  in  its  moft  finiihed 
ftate. 

I  ihould  now  proceed  to  mention  the  different 
oryftognoflic  publications,  of  the  Werncrian  fchool, 
but  I  ihall  for  a  ihort  time  interrupt  the  regularity  of 
this  view  by  giving  a  ihort  account  of  the  writings  of 
two  French  mineralogifts,  whole  labours  haye  in 
France  formed  a  kind  of  national  mineralogy, 
f  The  firft  is  the  celebrated  Rom^  d*Lifle,  who  pub* 
lifted  an  excellent  work  on  cryftallizaiion  in  1783. 
In  it  minerals  are  divided  into  three  claffes  :  the  firft 
contains  faline  cryftals,  the  fecond  ftoney  cryftals,  and 
the  third  metallic  and  femi-metallic  cryftals.  He  was 
the  firft,  after  Werner,  who  particularly  dircfted  the 
attention  of  mineralogifts  to  the  primitive  form  of 
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cryftals,  of  which  he  enumerates  the  followin;^  fpcc 
— -i.Tetraedron.  2.  Cube.  3.  Odaedron.  4.Parall 
piped.  5,  Rhomboidal  oftaedroii,  and  6.  Dode< 
dron,  with  triangular  planes.  He  confidered  all 
nerals  that  agreed  in  cryftalli;sation,  hardnefs, 
fpecific  gravity,  as  belonging  to  the  fame  Ipecies. 

The  defcriptions  of  the  fpecies  were  the  moft 
curate  and  complete  that  had  been  delivered, 
contributed  more  to  the  advancement  of  orySoj 
fie  than  the  writings  of  all  preceding  mineralogifl: 
.      To  him  fucceeded  feveral  other  French  mmer 
gifts ;  of  thefe  the  moft  remarkable  and  only 
deferving  of  notice  is  the  Abb6  Hauy.    This  ini 
gent  philofopher  was  long  employed  in  cryftallc 
trical  refearches,  of  which  he  gave  an  account 
treatife  publifhed  fome  years  ago.     Since  that  pe 
he  has  extended    his  invefligations   to    the  gre 
number  of  fimple  minerals;  and  in  1801  he  pul 
cd  the  refult  of  his  very  laborious  and  ingeniouj 
fervations  and  fpeculations  in  a  work  entitled  T 
de  Mineralogie,     In  it  fimple  minerals  are  dii 
into  four  claflcs.    The  firft  comprehends  the  cc 
nations  of  earths  and  alkalis  with  acids ;  it  is  f 
vided  into  three  orders.     1.  Contains  the  com 
tions  of  earths  with  acids.     3.  Combinations  < 
kalis  with  acids.     3.  Combinations  of   earths  I 
acids  and  alkalis. 

The  fecond  clafs  contains  thofe  earthy  fubft: 
into  whofe  compofition  there  fometimes  enters  : 
tion  of  alkali.  This  clafs  has  neither  or4er$  n 
iiera^  but  is  only  a  feries  of  fpecies.  I 
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The  third  clafs  comprehends  the  combuftible  fub- 
Aances,  with  the  exception  of  the  metals.  It  is  fub- 
divided  into  two  orders.  i.  Simple  combuftibles. 
2i  Compound  combuftibles* 

The  fourth  clafs  includes  all  the  different  metallic 
minerals.  ,  It  is  fubdivided  into  three  orders,  i .  Con- 
tains metals  not  oxydable  by  heat.  2.  Thofe  which 
are  reducible  and  oxydable  by  heat.  3.  Metals  which 
are  oxydable,  but  not  reducible  by  heat. 

Thefe  four  claflfes  are  followed  by  three  appendices 
In  the  firft  appendix  is  contained  all  doubtful  or  un- 
afcertained  ininerals.  The  fecond  inclu^des  all  the 
compound  rocks.  It  is  fubdivided  into  three  orders : 
the  firft  contains  primitive  rocks ;  the  fecond,  the  fe- 
condary  and  tertiary  rocks ;  the  third,  aggregates 
formed  by  the  agglutination  of  fragments. 

The  third  appendix  is  dedicated  to  volcanic  pro- 
dufkions.  It  is  fubdivided  into  fix  clafTes.  i.  Con- 
tains lavas,  a.  Thermantides.  3.  Produfts  of  fub- 
limatien.  4*  Altered  lavas.  5.  Volcanic  tufas,  and 
6.  Subftances  which  have  been  formed  in  lava  after 
their  eruption,  and  cooling. 

In  this  fyftem  the  arrangement  of  fimple  mineral 
is  almoft  ftri£lly  chemical ;  but  the  arrangement  and 
defcription  of  the  rocks  and  lavas  is  founded  on  <;er- 
tain  fanciful  ideas  refpe&ing  their  formation,  and  is 
extremely  ill  executed;  but  an  examination  of  this  part 
of  the  fyftem  of  Hauy  belongs  properly  to  geognoiie. 

1  he  fpecies  of  fimple  minerals  is  determined  from 
one  character,  which  is  ftyled  the  integral  mollecule. 
Hauy  defines  the  mineral  fpecies  to  be  "  Une  col-i 
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•  ••  ledloh  des  corps  dont  les  mollecules  integrantcs 
^^  foat  femblables,  et  compofes  des  memes  elements 
*^  unie  en  memie  proportion.**  This  integral  molle- 
cule  or  kernel  is  deteded,  either  by  mechanical  di- 
vifion,  or  by  meafurement  combined  with  calcula- 
tion ;  and  when  found,  is  aflerted  to  afford  an  inva« 
riable  effential  character  for  the  fpecies.  I  cannot, 
however,  fubfcribe  to  this  opinion  ;  on  the  contrary, 
I  venture  to  affirm,  that  it  is  not,  in  any  inftance,  the 
type  of  the  fpecies,  and  that  it  only  makes  us  ac- 
quainted with  peculiarities  in  the  ftrufture  of  a  few 
cryftallized  minerals,  peculiarities  which  may  indeed 
be  afterwards  difcovered  iii  other  fpecifically  diftinft 
minerals.  That  it  affords  no  effential  charaders  is 
evident,  becaufe  different  fpecies,  as  diamond  and 
fpinelle  have  the  fame  integral  n^olleculc  j  and  other 
minerals,  as  zeolite,  that  unqueftionably  belong  to 
the  fame  fpecies,  have  different  integral  molle- 
cules. That  it  makes  iis  acquainted  with  peculi- 
arities in  the  ftru£kure  of  but  a  few  cryftallized 
minerals  is  ftiewn,  i.  From  the  impoffibility  of  de* 
tefting  the  integral  moUccute  by  calculation  com-* 
bined  with  meafurement,  therefore  all  the  fpecies  af- 
certained  by  this  method  are  to  be  expunged  from 
the  fyftem*.  2.  From  many  fpedes  having  the  fame 
integral  mollecule ;  and  individuals  of  the  fame  fpe- 
cies having  different  mollecules.  Thus  it  appears 
that  its  exiflence  as  a  peculiarity,  remains  but  to  a  few 
fpecies. 

•  Patrin.  Dia.  Hit.  Nat. 
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ITiat  even  this  peculiarity,  which  we  find  in  a  very 
few  cryftallized  minerals  may  be  difcovered  in  others 
fpecifically  different,  is  proved  from  the  cafe  of  dia- 
mond, fpinelte,  &c** 

It  appears  from  this  that  the  integral  molleculc 
cannot  m  any  inftance  be  confidered  as  the  type  of 
the  fpecies,  therefore,  the  oryftognoftic  fyftera  of 
Hauy,  which  is  buik  on  this  fappoiition,  muft  fall  to 
the  ground  f . 

The  various  attempts  that  have  been  made  to  de. 
fcribe  and  to  difcriminate  the  mineral  fpecies  by  a 

*  The  inftances  of  the  inconfiftencies  that  occnr  in  the  em- 
ploy ment  of  the  integral  mollecule  are  numerousy  but  of  thcfe  I 
(hall  only  mention  one.  Zeolite  is  one  of  the  moft  natural  and 
beft  afccrtaincd  fpecies  in  the  fyftem,  and  its  fubfpccies  are  con- 
ncdcd  together  by  agreements  in  orydlognoftic  and  geognoftic 
charafters.  Hauy  having,  however,  found  fmall  difFercnces  ia 
the  integral  moUecules  of  thefe  fubfpecies,  has  divided  it  into 
four  fpecies.  Spinelle  and  diamond  are  acknowledged  by  Hauy 
to  have  (iaular  integral  moUecules,  yet  he  confiders  tJiem  as  dif- 
tinft  fpecies,  and  diftinguifhes  them  from  one  another  by  hard- 
ncfs  and  other  external  chara&ers.  Thus  in  one  inftance  we  find 
the  integral  mollecule  affumed  as  of  fuperior  charadleriftic  im- 
portance to  all  the  other  externad  and  geognoftic  characters  com  - 
bined;  but  in  the  other  it  yields  even  to  a  few  of  the  other  ex- 
ternal chara6ier8. 

f  Independent  of  the  objedions  ftated  above^  there  is  ftill  ano- 
ther, and  probably  a  more  forcible  one  to  be  oppofed  to  the  fyf- 
tem of  Hauy  ;  it  is  that  the  greater  number  of  minerals  arc  not 
cryftallized,  confequently,  according  to  the  definition  of  Hauy,- 
have  no  difcoverable  integral  mollecule,  therefore  are  not  fpecies; 
Hauy  indeed  fufpc^  that  they  arc  not  fpecies !  !  ! 
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few  char  afters,  as  by  the  primitive  form,  in 
mollecule,  or  the  primitive  form*  combined 
hardnefs  and  fpecific  gravity  have  all  proved  ij 
cient.  Werner  was  early  aware  of  the  infuffic 
x)f  fuch  methods,  and  in  his  work  on  the  external 
rafters,  publifhed  in  1774,  he  gave  the  firft  e 
pics  of  the  true  method  of  defcrlbing  fpecics. 
thefe  defcriptions  all  the  charafters  prefenfed  b] 
f pedes  fuite  are  detailed  with  a  certain  degree  of 
nutenefs,  and  in  a  determinate  order,  fo  that  we  J 
a  complete  pidure  of  it,  and  are  furnilhed  with  • 
rafters  that  diftinguifli  it  from  all  known  fpecies, 
from  every  mineral  that  may  hereafter  be  difcovei 
In  1780  he  publifhed  the  firft  part  of  a  tranflal 
of  Cronftedt's  mineralogy.     It  was  in  his  annotati 

*  In  amorphous  minerals,  the  fpecics  are  determined  from 
colour,  fhape,  furfacc,  luftrc,  fradluie,  dillin^l  concretions,  ha 
»efs,  tranfparency,  and  fpecific  gravity ;  each  fpecics  prcfent 
peculiar  fuite  of  charadlers,  that  cheiraAerizc  and  didinguifi 
from  all  others.  Alfo  in  cryftallizcd  minerals  the  cliaracfler 
the  fpeciei  is  to  be  taken  from  the  cryflallizations,  combined  wj 
the  other  charadlcrs.  If,  on  the  contrary,  we  would  attempt 
defcribe  the  fpecies  from  one  or  a  few  charaders,  wc  will  u 
doubtedly  confound  fpecies  that  are  different,  and  fubdivide  tho 
that  are  fimilar.  This  renders  the  ufe  of  the  primitive  for 
nearly  equally  objedionable  with  the  integrant  mollecolc.  \\ 
cannot  too  often  bring  to  our  recolkdion,  that  every  mincn 
fpecies  is  to  be  determined  from  the  aggregate  of  all  the  charac 
ters,  combined  with  the  geognoftic  relations ;  a  mode  of  invefti 
gation,  which,  independent  of  the  certainty  it  gives  to  our  deter 
mination  of  the  f jecies,  prepares  us  for  the  higher  ftudy  ol 
geognofie- 
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i  on  this  work  that  he  gave  the  firft  fketch  of  his  oryc- 
tognoftic  fyftem,  and  publifhed  many  defcriptions  in 
conformity  with  the  method  laid  down  in  his  treatife 
on  the  external  charafters.  In  this  fyftem  we  find 
earthy  minerals  (for  this  was  the  only  part  of  the  fyf- 
tem then  publiflied)  divided  into  lour  genera,  viz.  fi- 
liceous,  argillaceous,  talcaceous,  and  calcareous ;  and 
thefe  genera  fubdividcd  into  fpecies,  fubfpecies  and 
kinds.  1  he  fpecies,  as  already  mentioned,  are  not  de- 
fcribed  by  a  few,  but  by  all  the  external  charafters. 

In  1791,  he  published  a  catalogue  of  the  great 
mineral  coUeftion  of  the  then  deceafed  Pabft  Von 
Ohaine,  captain  general  of  the  Saxon  mines.  In  this 
interefling  work  we  have  a  tabular  view  of  the  whole 
oryftognoftic  fyftem,  in  which  the  method  of  genus, 
fpecies,  fubfpecies,  and  kind  is  continued  ;  feveral  ad- 
ditions  are  made  to  the  external  characters,  and  the 
arrangement  of  the  fpecies  is  in  fome  inftances  changed, 

i       owing  to  the  examination  of  more  complete  mineral 
fuites. 

Since  that  period  his  oryftognoflic  publications 
have  been  confined  to  a  few,  but  very  mafterly  me- 
moirs, in  the  mincr*s  journal,  fo  that  wc  have  ftill  to 
regret  the  want  of  his  own  expofition  of  his  oryftog- 
noftic  fyftem.  His  numerous  pupils,  however,  have 
tnaJe  it  known  in  every  civilized  country  of  Europe. 
In  Germany  it  has  been  publifhed  by  Widenman, 
Emmerling,  Karften^  Eftner,  Reufs,  and  Lens ;  in 
Spain,  De  La  Rio  has  publiflied  an  account  of  the 
fyftem  cf  his  great  mafter;  Napione  has  done  the 
&me  in  Italy  ;  in  Sweden  and  Denmark  it  is  alfo  fol- 
lowed 
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lowed  and  taught ;  it  has  been  infroducec 
France  by  an  able  mineralogid:  M.  Brocha^t ; 
Kirwan,  one  of  the  mod  illuftiious  of  Britlfh  ph 
phers  was  the  firft  who  made  it  known  in  Jingla 

St 

♦  In  1 800  Brunner  publi&cd  a  trcatife  entitled  Vcrfuch 
Newen  Sydems  der  Mineralogie,  Sec. 

It  is  founded  folely  on  the  external  charaflters.  It  is  di 
as  ufual  into  four  clafTes,  viz.  earthy,  faline,  inflammable 
metallic.  The  firft  clafs  is  fubdividcd  into  fevcn  orders : 
firft  order  contains  aU  earthy  minerals  which  **  hare  an  a 
**  fracture,  and  are  doll  and  opaque."  2d)  HaTing  a  fine 
fra6lure.  3d,  Having  a  foliated  fradlure.  4th,  Having  a 
atcd  fradure.  5th,  Fibrous  fra(5lurc.  6th,  Fine  grained 
ated  fraclure.  7  th,  Diftindl  compadl  fradure.  The  fee 
clafs  contains  eight  orders  :  ift,  Having  a  fourifh  aftringent  i; 
2dfc  Sweetifli  aftringent  tafte.  3d,  A  rather  difagreeable  fa 
cooling  tafte.  4th,  Pure  faiine  tafte.  5th,  Pungent  faline  c 
ing  tafte.  6th,  Bitter  tafte.  7th,  Weak  foapy  ufte.  i 
Sharp  alkaline  tafte.  The  third  clafs  contains  three  orders  : 
Bituminous.  2d,  Coaly.  3d,  Sooty.  The  fourth  clafs  is  fi 
divided  into  eight  orders:  ift.  Earthy  fradlure,  dull,  or  fain 
glimmering.  2d,  CompaA  fraAure,  common,  frequently  a  lit 
metallic,  luftre.  3d,  Conmion  luftre,  and  foliated  fradure.  4I 
Common  luftre  and  radiated  fra^ure.  ftb.  Common  luftre  ai 
fibrous  fradure.  6th,  Metallic  luftre  and  in  loofc  fcales.  71 
Metallic  luftre  and  fluid.     8th,  Metallic  luftre  and  folid. 

In  his  fyftem  the  moft  difllmilar  minerals  are  affociated  tog< 
ther ;  thofe  that  evidently  belong  to  the  fame  natural  family  ar 
feparatcd  ;  and  in  no  inftance  is  there  fuch  a  defcription  of  th 
fpecies  given  as  to  enable  us  to  diftingtti(h  them  from  one  ano 
ther.  To  exemplify  this  we  may  mention,  ift.  That  wood  tin 
fibrous  malachite,  red  ore  of  antimony,  cobalt  bloom,  and  feathc- 
rofe  antimony,  are  placed  in  the  fame  order.  2d,  Mica,  fclcnitc, 
potftone,  hornblende,  fclfpar,  diamond  fpar,   calc  fpar,  hcary, 
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Several  of  the  works  I  have  now  mentioned  were 
l)ublilhed  when  the  Wemerian  oryftognofie  was  far 
removed  from  its  prefent  ftate  of  perfedlion^  and  arc 
confequently  in  many  refpefl:s  imperfeO:.  The  mine- 
ralogy of  the  intelligent  M.  Brochant,  which  may  be 
confidered  the  beft  account  of  the  Wemerjatt  oryftog- 
noflic  fyftem  hitherto  publifhed,  is  unfatisfaftory. 

In  the  work  I  am  now  to  lay  before  the  public^  I 
fhall,  in  the  two  firft  volumes,  deliver  a  fyftem  of 
oryftognofie,  in  which  I  Ihall  follow  the  arrangement 
and  method  of  defcription  of  Werner,  and  when  I 
Venture  to  deviite  from  the  fyftem  of  my  illuftrioua 
xhafter,  Thope  to  be  able  to  ailign  fatisfa£tory  reafons 
for  the  alterations  I  may  propofe  *• 

The  talk  which  I  have  undertaken  was  to  have 
been  executed  by  my  ever  to  be  regretted  friend,  Dr 
Mitchell,  wJiofe  long  experience  and  confummate 
(kill  eminently  qualified  him  for  it.     Unfortunately 

fpar  arc  arranged  together ;  and  3d,  Of  columnar  heary  fpar  we 
have  the  following  defcription  :  •*  Ufually  of  bright  white  colour. 
«*  Luflre  pearly.  Either  tranflucent  or  tranflucenton  the  edges. 
**  Soft  ;  and  its  crjrftals  are  aggregated  into  columns."  This  is 
another  flriking  inftance  of  the  infufficiency  of  all  methods  that 
do  not  embrace  in  the  account  of  the  fpecies  all  its  external 
charadersy  and  in  the  arrangement  the  natural  alliances. 

•  Some  of  the  names  and  expreilions  which  will  occur  during 
the  courfe  of  this  volume,  and  which  may  by  fome  be  difficultly 
nnderfloody  will  be  fully  explained  in  the  treatife  on  the  External 
Chara^ersy  which  will  accompany  the  fecond  volume,  and  in  the 
volume  on  Geognofic.  I  trull  therefore  that  the  language  which 
1  have  employed  will  not  lie  cricicifed  with  feverity,  until  I  have 
«n  opportunity  of  explaining  it. 
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for  mineralogy  this  accomplifhed  and  moft  amiable 
man  was  removed  from  this  tranfient  fcene  before  he 
was  permitted  to  communicate  to  the  world  the  re- 
fults  of  his  own  profound  obfervations  and  thoughts, 
on  a  fdence  in  the  knowledge  of  which  he  was  only 
riv|Iled  by  its  great  founder  Werner. 

Previous  to  entering  on  the  defcription  of  the  indi- 
vidual minerals,  I  (hall,  in  the  Introduction,  firft  ftate 
the  bafis  on  which  this  fyftem  is  founded ;  then  men- 
tion the  method  followed  in  fubdividing  it  into 
clafles,  genera,  fpecies,  and  fubfpecies,  and  give  an 
account  of  the  different  characters  employed  in  mine* 
ralogy,  of  the  rules  of  miiieralogical  nomenclature ; 
and,  laftly,  fhew  the  utility  of  oryftognofie  and  the 
requifites  neceflary  to  form  an  oryCtognofl:. 
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Mineralogy  is  that  branch  of  natural  hiftory  *  Defimtion 
which  makes  us  acquainted  with  all  the  properties  ^I™***^*^ 
and  rela3(ions  of  minerals.    As  thefe  properties  and 
relations  are  very  different  from  each  other,    we 

0  2  cannot 

♦  If  it  be  true  •*  that  defcriptiony  when  employed  about 
«*  ercnts,  conftitute»  hiftory,"  then  certainly  the  ufual  accepta- 
tion of  the  app^lation.  Natural  Hiftory,  is  erroneous.  That  re* 
latioD  which  afpires  to  the  dignity  of  hiftory,  muft  einbrace  not 
only  an  exa6l  and  full  defcription  of  the  object  or  thing  treated 
of^  but  ^Ifo  afcertain  the  relative  time  as  well  as  manner  of  its 
produftion,  and  the  change  and  alteration,  if  any,  it  has  under- 
gone in  arriving  at  its  prcfcnt  ftate.  Natural  hiftory  therefore 
comprehends  two  diftin^i  branches,  the  one  making  ub  acquaint* 
€d  with  natural  obje£^s  as  they  are  prefentcd  by  nature,  fumifh- 
ing  us  with  fuificient  data  and  eafily  applicable  criteria  to  diftin- 
guiHi  them  from  each  other,  and  this  is  Natural  Defbripthn, 
The  other  branch.  Natural  Hiftory  properly  fo  called,  confifts  in 
the  inveftigation  of  the  ancient  and  original  ftate  of  natural  ob- 
jeds,  and  the  fucceffive  changes  and  alterations  they  have  under- 
gone  till  the  prefent  time.  Thus  in  botany  and  zoology  the 
t|ucftion8^  Were  all  animals  and  plants  originally  created  as  we 
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cannot  arrange  them  together  without  produ 
much  confufion.  On  this  account  Werner  foui 
neceflary  to  confider  them  .under  five  difierent  ht 
or  what  he  terms  mineralogical  doftrines  :  thefe 
Otjdogno/ie^  Geogno/iej  MineralogicalGeigrapbyy  A 
rahgical  Chitrnjlryy  and  Oeconomical  Mineralogy. 

Oryaogno.  Oryilogtiojie. — Or  what  has  been  hitherto  in  '. 
tain  and  France  denominated  mineralogy,  is  i 
branch  of  mineralogy  which  makes  us  acquainted  v 
minerals  in  a  natural  order,  under  fixed  denomi 
tions,  and  by  well  afcertained  characters. 

<^««gnofic  Geognojie^ — teaches  us  the  ftrufture,  relative  ] 
fition  and  mode  of  formation  qf  the  mineral  mal 
of  which  the  cruft  of  the  eanh  is  cprnpofedf. 

Mineralogii 

at  prcfcnt  find  th(:m,  or  have  they  by  degrees  affumcd  the  fpc< 
fie  forms  they  now  pofTefs  ?  Are  certain  Ipecies  bcconye  extincS 
In  what  order  and  whither  have  they  migrated  ?  What  chan| 
.has  climate  produced  \  In  mineralogy »  at  what  period,  dunr 
the  formation  of  our  earth,  and  under  what  circumftances  has 
peculiar  fpecies  of  mineral  been  produced  ?  Has  it  remained  ui 
altered,  or  has  it  undergone  changes  ?  All  thefe  qyeflions  are  < 
hiftorical  import,  and  belong  to  this  department.  In  fuch  it 
veftigation  confiils  the  fcipntific  pr^fecution  of  Natural  Hiftory 
the  mere  art  of  diftinguifiiing  natural  obje^  from  one  anothe 
can  fcarcely  be  entitled  to  that  appellation, 

♦  By  Geology,  Werner  underilands  idle  and  imaginary  fpccy 
lation  refpc6ting  the  formation  of  the  earth. 

f  At  firil  fight  the  folid  maft  of  the  earth  app^art  to  be  a 
confufed  afTemblage  of  rocky  mailes,  piled  on  each  other  wftkout 
order  or  regularity :  to  the  fuperficial  obferver  nature  appcan  in 
the  rude  matter  of  the  anorganic  kingdom,  to  prefcat  us  only 
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Mineralqgical  Geography^^c^criheSj  in  geographic  ^^^ 
order,  the  particular  roqks  that  occur  in  the  earth's  grapbj. 
fur&ce  in  different  countries,  and  makes  us  acquaint- 
ed with  the  diferent  fpecies  of  fbilils  (hat  are  contained 
in  them,  and  the  manner  of  their  occurrence.  It  gives 

us 

with  a  pifture  of  chaos,  .where  none  of  .tbofe  a.dmirable  difplays 
of  (kill  and  contrivance,  which  in  the  ftrudure  of  animals  and 
vegetables  fo  powerfully  excite  our  attention,  and  claim  our  ad- 
miration, are  to  be  obferved.  It  is  not  furpridng  that  .this  un-^ 
&ToarabIe  opinion  (hould  have  long  continued  to  be  prevalent, 
when  we  confider  the  (kill,  judgment,  and  experience  which  are 
ncceffaryibr  ^enabling  us  to  combine  all  that  variety  of  appa- 
rently unconoe^ed  relations  which  are  c^fervable  in  the  intei>nal 
ftru^ure  of  the  earth.  In  ancient  writers  we  find  nothing  on 
this  important  fubjed.  The  ftriking  phenonMna  of  volcanoes 
appear  frequently  to  have  excited  wonder  and  aftoniftiment, 
which  they  always  fubftituted  for  inveftigation.  After  the  revival 
of  letters,  when  fcience  had  aflumed  a  more  favourable  afpeft, 
and  mines  came  to  be  worked  by  freed  men,  the  objeAs  of  the 
mineral  kingdom  excited  a  coniiderable  iharc  of  attention,  the 
numerous  intcrefting  phenomena,  which  daily  prefented  them- 
felves  to  tjje  miner,  were  carefully  remembered,  and  at  length 
recorded  by  the  celebrated  miner  Agricola.  From  that  period 
until  the  time  of  Werner,  mineralogifts  brought  to  light  many 
individual,  and  a  few  general  fadts  rcfpedling  the  ftrudure  of  the 
earth.  Lehman  firft  pointed  out  the  great  natural  diviAon  of 
mountains  into  primitive  and  fecondary  ;  Cronftedt  afccrtained 
the  age  of  feveral  mineral  repofitories ;  Hamilton  defcribed  tthc 
phenomena  of  volcanoes ;  Dolomieu  made  us  acquainted  with 
the  ilru^ure  of  volcanic  hills ;  SauiFure  enlarged  our  knowledge 
of  the  variety  of  primitive  rocks,  and  an  excellent  obferver,  our 
countryman  Williams,  made  many  excellent  obfervations  on  the 
independent  coal  formation. 

NotwithftiBdiiig 
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qs  a  piiflurc  of  the  ftrufturc  and  compofition  of  par* 

dcular  trafts,  geogi^ofie  that  of  the  whole  globe, 
*^«2jf"       Minerak^ical  Chemi/irj — makes  us  acquainted  wjth 
miftrj.      the  quantity  and  quaMty  of  the  conftituent  parts  of 

minerals, 
oecooomi-      Oeconomkol  Mineralogy — teaches  us  the  different  ufcs 
nipU'      of  minerals. 

This  ^xiceljent  fubdivijaoo  of  the  fcience,  ^rft  mar)c« 

isd  its  true  limits,  and  its  vafl  e:]|:tent^  a^d  pointed  out 

a  clear  path  for  future  mineralogifts. 

Notwithftanjing  the  ^^urs  of  Ahefe  induftrious  obfenrers^  our 
knowledge  of  the  internal  ftmdure  of  the  earth  was  ftill  verj  li- 
mited and  confufcd.  Although  obfervations  h^d  been  made  in 
very  difbmt  countries,  and  fimilar  rocks  difcovered  in  a  variety 
of  the  mod  widely  diftant  (ituatipnsy  yet  no  fuccefsful  attempt 
ihad  heep  made  U>  genera^^e  thefe  appearances,  fo  as  to  difcovci* 
the  general  il^^ipre  of  the  earth»  and  the  mode  of  its  formation. 
Sauffiure  made  the  attempt*  but  neitjier  his  information  nor  ability 
feem  to  have  been  equal  to  this  great  tafk.  |ie  was  alfo  una9» 
jquainted  vntix  many  fa^ls  which  would  have  afllfted  him,  and  his 
attention  was  too  much  occupied  with  particular  and  local  ap- 
pearances to  efiPedt  what  has  been  fi^ce  fo  fully  i^cgmpli^ed  by 
the  comprehcnlive  n>ind  of  Werner. 

Thi9  great  geognoil,  after  many  years  of  the  poft  arduous  iq- 
veftigations,  conducted  with  an  accuracy  and  acutenefs  of  which 
we  have  few  cxajcnples,  difcpvcjred  the  manner  in  which  the  cruft 
of  the  earth  is  conftruftcd.  Having  made  this  great  difcovcfy, 
he,  after  deep  reflcd^ioa,  and  in  conformity  with  the  ilridefl 
rukt  of  indudlion,  drew  mod  intereding  conclufionsy  as  to  the 
manner  in  which  the  folid  mafs  of  the  earth  may  have  been  form- 
ed. It  is  that  fplendid  fpecimen  of  invefligation,  the  mod  per* 
fed  in  it£  kind  e?er  prefented  to  the  world,  which  J  ihall  give  an 
account  of  in  the'volume  of  this  work  winch  treats  of  Geog- 
nofie. 

a.  As 
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a.  As  oryftognofie  is  the  ground- work  of  mine-  J^nr^ow- 
lalogy,  a  knowledge  of  it  muft  neceffarily  precede  Gs  of  min^ 
that  of  the  other  dodkrines.     This  is  the  reafon  why"^^* 
it  is  to  occupy  the  fearly  part  of  this  work.     I  muft  re* 
mark,  however,  that  it  is  not  purely  oryftognoftic, 
for  I  have  added  to  the  defcription  of  each  mineral, 
its  chemical  characters,  conftituent  parts,  geognoftic 
and  geographic  fituations,  and  a  few  notices  refpeft- 
iag  its  ufes. 

3.  An  arrangement  to  be  correft  fliould  have  but^^^ar- 
one  objcft  for  its  bafis ;  for  when  feveral  are  affumed  «««»«*• 
it  £uls  completely  in  accomplifhlng  its  purpofe :  it  is 
alfo  indifpenfably  neceflary  in  arranging  natural  bo- 
dies, that  none  which  fall^  within  the  bounds  of  the 
fyftem  be  omitted.    Many  mineralogifts,  by  aflfum- 
bg  as  the  bafis  of  their  fyftems  not  only  the  natural 
alliances,  but  alfo  the  chemical  compofition,  geogra- 
phic fituation,  and  oeconomical   ufes  of  minerals^ 
and  by  feparating  the  volcanic  from  other  oryftog- 
aoftic  produds,  have  rendered  their  fyftems  unftable 
and  incomplete.    The  Wemerian  oryftognoftic  fyt  Bafit  of  the 
tern  is  framed  in  conformity  with  the  ftri£teft  rules  of  or^<^^ 
claffification ;  it  is  founded  folely  on  the  natural  alli-^^ 
(trues  and  differences  obfervable  among  minerals.     But 
on  what  do  thefe  depend  ?    Werner  anfwers  on  the 
quality,  quantity,  and  mode  of  combination  of  the 
conftituent  parts. 

Karften,  Hauy,  Brochant,  and  other  mineralogifts  objcdkiw 
haveobjefted  to  the  Wernerian  fyftem,  that  it  ar- 
nmgcs  minerals  together  which  are  completely  dif- 
ferent 
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fwercd. 


ferent  in  their  mterrial  compofition ;  thus  they  te* 
mark  fapphire  is  placed  in  the  flint  genus,  although 
it  has  been  found  to  contain  ninety-eight  per  cent,  of 
alumina  j  and  opal  in  the  clay  genusj  although  ninety- 
It's."*  e^'ght  parts  of  filica-  This  objcdlon,  however,  is 
founded  on  a  mifconception  of  Werner's  opinion.  He 
does  not  pretend  that  his  arrangement  fliall  always 
corriefpond  with  the  experiments  of  the  chemift ;  for 
it  is  only  when  chemical  refults  agree  with  the  natu- 
ral alliances  of  the  minerSil  that  he  gives  them  a  place 
in  his  fyftem.  In  inftances  where  the  affinities  of  the 
ntifiefal  with  thofe  already  in  the  fyftem  have  not 
been  made  out,  and  we  are  ftill  uncertain  as  to  its 
trufe  nature,  it  is  a  matter  of  indifference  where  we 
place  it.  If  it  has  been  analyfed  we  may  arrange  it 
chemically,  not  however  from  a*  convidion  that  its 
place  will  thus  be  fixed,  which  canbot  be  done  un- 
til we  have,  by  the  examination  of  a  complete  fuite, 
coilibined  with  a  knowledge  of  its  geognoftic  rehrions, 
discovered  whether  or  not  its  charafters  authorife  the 
arrangement  made  by  the  chemift.  If  we  were  to 
allow  the  arrangement  to  be  made  according  to  the 
moft  improved  chemiftry  of  the''  prefent  day,  we 
Ihould  have  very  diflimilar  minerals  grouped  together, 
and  tliofe  which  are  nearly  allied  feparated.  Va  fuch 
a  fyftetn  garnet  and  thumcrftbne  would  b^  confider- 
ed  as  the  fame  fpecies ;  chlorite  would  be  arranged 
among  the  ores  of  iron,  and  we  (hould  have  a  tranfi- 
tion  fuite  beginning  with  pumice,  and  proceeding 
throiigh  pearlftone,  pitchftone,  dinkftoile,  felfpar, 

talc, 


Chemical 
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talc,  Iq>idoltte,  to  leiuite.  It  i$  evident^  therefore, 
that  a  chemical  oryftognofie^  in  fo  far  as  it  (lands  in 
oppofition  to  the  natural  alliances  obfervable  among 
minerals,  muft  b^  rejeded. 

4.  Having  now  dated  the  principle  on  which  the  suWi^ifioii 
Wemerian  fyftem  is  founded,  I  fhall  next  detail  the  ncnu  ryC- 
method  which  is  followed  in  dividing  the  whole  mafs  ""* 
of  fimple  minerals  into  clajesy  genera^  /pedes,  fub- 
fpeciesj  and  kinds^ 

1  he  Linnacan  divifion  of  clafs,  order,  genus,  and  Lmnsan 
^>ecies,  having  been  found  infufficient  for  the  arrange-  ^^^^ 
roent  of  minerals,  Werner,  to  remedy  this  inconve-  ^^^ 
nience,  formed  two  inferior  fubdivifions,  which  he  de- 
Bominated  fublpecies  and  kind* 

The  higheil  divifion  is  the  kingdcnu    The  fecond, 
or  Clafsy  is  founded  on  what  Werner  terms  the  fun-  cua 
damental  conilitHent  parts.     Of  thefe  there  are  four, 
«ts.    1.  Earthy,   2.  Saline,   3.  Inflammable,  and  4. 
Metallic ;  and  thefe  form  four  great  natural  clafles# 

The  Order  does  not  form  one  of  the  divifions  of 
this  fy  (lem  ;  therefore  the  next  is  the  Genus^  which  is  ocbml 
charafleriled  by  the  predominating  or  charaderiiing 
farthy,  faline,  iniammable  or  metallic  matter. 

There  are  many  inftances,  however,  where  this  de- 
finition docs  not  apply.'     We  may  uiention  opal,  dia* 
mond,  and  iapphire.     Jt  would  therefore  be  better  to 
reft  ^tisfied  with  a  defcriptioa,  fuch  as  we  (hall  after- cbtfidtr* 
wards  give,  of  the  external  afpe£b  of  the  genus,  and  miji  to  be 
only  aflume  the  idea  of  a  predominating  ingredient,  its  ^ 
as  imimating  what  we  are  intitled  to  exped  will  after-  ^^^ 

d  wards 
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wards  be  (he  cafe  when  analyfis  becomes  more  per- 
fect *. 

The  next  divifion  is  ih^ /pedes j  which  although  the 
moft  important  of  the  whole,  has  been  ill  underftood 
by  mineralogifts. 

It  would  be  inconfiftent  with  ^he  brevity  of  this 
Introdudion  to  mention  all  the  variety  of  opinions 
Specie*,  that  have  been  propofed  refpefting  mineral  Species  ; 
it  is  fufficient  to  mention  that  Werner  confiders  all 
thofe  minerals  that  agree  in  external  charafters  and 
internal  compofition  as  belonging  to  the  fame  fpe- 
cies  |. 

The  next  fubdivifions  aj-e  fubfpecies,  kind,  and 
Variety,  variety.  Varieties  are  thofe  diflferences  which  we  ob- 
ferve  in  the  individual  external  charadlers,  as  luflre, 
frafture,  hardnefs,  &c. 

« 
♦  Ivi  place  of  doubting  of  the  accuracy  of  clemical  analyfis, 
or  of  examitiing  whether  or  not  the  chemift  was  entitled  to  be- 
lieve that  the  fubflances  which  his  analyfis  gave  him  pre-exiftcd 
in  minerals,  mineralogifts  called  in  queftion  a  truth  which  appears 
*  infeparable  from  the  exiftence  of  natural  hiftory,  vi%.  that  the 
external  afpeB  is  an  ex/>re//son  of  the  interna/  compofition^  and  h 
a  criterion  of  it*  In  (hort  we  may  believe  that  every  analyfid, 
(not  confirmed  by  fynthcfis),  whkh  doe*  not  agree  with  the  na- 
tural aUiances  of  minerals,  is  falfe. 

f  In  the  animal  and  vegetable  kingdoms  each  plant  and  ani- 
mal conflitutes  a  whole,  pofTefTcs  a  determinate  form,  each  indi- 
vidual exhibits '^n  elTential  difference,  and  is  capable  of  definition* 
In  the  mineral  kingdom  each  foffil  cannot  ht  confidered  a«  an  hi- 
dividual*  but  merely  as  a  part  of  that  immenfe  individoal,  the 
^lobe ;  hence  it  is  evident  that,  accurately  confidered,  there 
eiltU  but  one  mineral  fpeciet  or  individual,  which  is  the  globe. 

A  Specks 
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A  Jpides  18  compofed  6f  2i  gi!e^ter  .6r  leffer  number  ^^pecie,. 
of  varieties. 

If  in  a  fpecies  we  mecj  with  groups  of  varieties         ' 
that  can  he  well  diftinguiflied  frorti  each  other,  we 
muft  give  them  a.particular  appellation  ;  Werner  de- 
nominates xhexafubf pedes.  subfpedes. 

To  illuftrate  the  manner  (if  forming  fubfpecies,  we  ^<>^  of 
iliaU  take  an  example  from  the  clafs  of  metals ;  it  is  fuhfpeoes 
lead  glance^  which  contains  two  fubfpecies,  a.  Com** 
mon  lead  glance,     b.  Compad  lead  glance. 

The  eflential  charafter  of  the  fpecies  is  as  follows : 
Colour  lead  grey.  Luftit  met^lUc«  Streali  unchang- 
ed. Mild.  Soft.    Very  heavy. 

firft  Subjpecus.  .  Common  lead  glance      j 

iias  fometimes  particular  extertial  fhapes  as  reticu^ 
lated,  cellular,  tubular,  &c.  It  is  often  cryftalUfed. 
Litftre  a^moft  always  fhinmg,. fometimes  fplendent. 
Fradure  more  or  lefs  perfeftly .  foliated,  generally 
ftraight,  often  curved  foliated,  whh  a  threefold  cleav- 
age; fddom  radiat^and  ufdally  fhort,  broad,  and 
Ccopiformly  diverging  radiated.  Very  eafily  frangi- 
ble. "  : 

SficondSubfpeMs.    Compafl  lead  glance^, 

CqIoiu*  is  lighter  than  tfee  preceding  fubfpecies. 
Pccurs  pnly  maflivje  and  fpeculw ;  has  no  particu- 
lar eicternal  ihapie.  Luftre  ojily  glimmering.  Frac- 
ture evien*  Fragments  indeterminately  angular.  Does 
Dot  ocair  *n  diflin^  cbi\creoons.  Jlas  more  tenacity 
than  the  preceding  fubfpecies* 

When  an  e^tenfivefpeci^^  i^  .undivided,  it  is  not 

only  diffic^Jt  to  flV  the  piftufe  of  it  in  the  miijid,  but 

d  2  the 
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the  detennination  of  the  Individuals  of  which  his  c6m« 

pofed  requires  a  degre.e  of  {kill  and  experience  dist\ 

U^jy    few  can  hope  to  poffefi.    It  is  therefore  of  the  gftat- 

^  forming  ^ft  importance,  when  fuch  a  fpedes  occurs,  to  endcau 

vour  to  feparate  the  groups  of  charaders  from  each 

Djs^if^^  other,  and  place  them  in  the  fyftem  as  fubfpedes.    It 

r^ing    umfl.  jjQ(  |jg  concealed,  however,  that  fuch  an  open* 

tton  requires  much  acutenefs,  and  a  moft  completed 

praf^ical   acquaintance  with  orydognofie.     In  thd 

writings  of  fevetal   German  mineralogilh  we  meet 

with  many  new  fubfpecies ;  diefe  are^  however,  vague 

indefinite  things,  tl>at  flicw  how  little  the  frsuners  of 

them  have  underflood  the  Wemerian  method. 

jFa^j.         llie  term  Family,  ufed  in  this  work,  intimites  that 

all  the  mi^e|*als  included  jonder  it  belong  to  a  itatural 

family. 

4.  All  the  di^i^rences  mentioned  in  At  precedizig 
fe£tion  muft  be  arranged  in  a  determinate  order,  an4 
in  fuch  9,  one  as  j^iall  correfjxmd  with  the  natural  al- 
liances of  ininerals.    However  eaiy  this  may  at  firft 
fight  appear,  we  muft  confefs  that  the  greater  ni^nber 
of  attempts  have  proved  inefi^cient.     i  he  idea  of  a 
chain  of  nature,  which  was  employed  by  zoologifts 
and  botanifts,  was  here  adopted  as  the  bafis  of  many 
No  duin  of  arrangements,  but  no  fuch  chain  exifts ;  for,  if  it  did, 
'^^^^      every  fpecies  could  only  pafs  into  the  one  preceding 
and  following  it,  but  this  is  nojt  the  cafe,  for  one 
fpecies  often  pafies  into  feveral,  and  others  not  into 
any,  but  iland  ifolated. 
The  (cheme  in  plate  ci.  ftews  the  incompatibility 
.    cf  4  natural  chain,  where  every  liulf  fits  corteftly  into 
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tadi  Othef 4  Widi  Ihe  tdudAlidKfe  bf  minrnk^  It  re- 
jtrefimtt  ih«  aHmift^  of  filvet  with  gold,  antimotiy, 
krfehic,  fil^,  ^^per^  ii^en^  tid,  lead^  fylvan^  and 

In  the  foRdv^tng  Teftion  I  (hall  detail  the  method 
yAath  is  followed  in  the  arrtogeihent  of  tliefe  diflfe- 
itswe^  xiT  citffes,  genem,  f^ecles,  jfubipecies^  and 
lokidd* 

5*  ^  the  alrrangeirieitt  of  the  members  of  the  fyf-foS^^^^ 
ftm,  we  firlt  b^rin  with  the  moft  general,  and  pro- "» ***«  ^' 
ceed  to  the  more  fpecial.     Secondly  arrange  them  as  of  the 
ttuch  u  pbflib)^  {n  a  niatutal  border ;  and  thirdly,  in  ihtfyiUm. 
Ae  higliel'  divifiCMi,  as  in  the  genera  and  fpecies,  we 
jrface  thceharaaeriftie  ones  firft,  and  allow  the  other 
kb  cfcarttderiftic  to  follow  in  the  order  of  their  affi- 
nity ;  but  when  fiiitts  occur  that  do  not  poflefs  fiich 
affinitiea^  We  place  the  charafteriftic  member  in  tht 
middle,  and  arrange  the  others  on  both  fides  accord- 
iDg  as  they  approach  more  or  lefs  to  it.     We  ftaS 
now  tHullrate  this  method  by  giving  an  account  of 
the  arrangement  ctf  the  different  members  of  the 

6.   T^  clafs  of  earthy  minerals   is  diftinguilhed  ch««Aen 
from  the  others  by  its  being  in  general  not  f^niark- ^^IJ^y'^, 
abty  heavy ^  brittle,  poffdfing  ufually  white  or  light '**'*^ 
icolovra;  being  much  difpofed  to  cryftallize,  uninflam* 
mable  in  a  low  temperature,  and  infipid  and  inodour- 
ous.     It  is  placed  firft  in  the  fyftem  by  reafon  of  its 
iimpliciiy,  its  conftitutiog  the  greater  part  of  the  cruft 
of  the  earth,  and  its  beii^g/the.r^pofitory  of  the  mi* 
^erak  of  the  other  ciafles* 
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CkarzAen     TTic  cUfe  of  fatine  minerals  is  chara£|tqrifc)d  \>y  bfciog 
>aioenik    jnoderate^y  heavy,   foft,  poffefSag  forne  degree  pf 
tranrparency,  being  chiefly  ^hite  ^d  &i4d.  ,  It  i$ 
placed  immediately  after  the  preceding  claf$,  by  rea- 
/ion  of  its  refemblaacc  to  it  in  feveral  properties. 
charaacr       The  hifiammable  clafs^  w^^ch  occupies  tlje  third 
inaUe^k  place,  is  Ught,  brittle,  moflly  opaque,  .^l)vays  yellow^ 
brown,  or  black,  fcarcely  ever  cryft^llized,  does  nof 
feel  cold,  and  as  far  as  our  preTent  e?q>erience  ex- 
tends, it  appears  to  be  morie  pearly  allied  to  tl^  me^ 
tallic  tl^an  thje  earthy  clafs. 
cjiara<acr      Thc  metallic  clqfs  is  heavy,  chiefly  opaque;    vn 
tiUic^dla  general  poflefles   a  peculiar  luftre,  is  tough,  often 
poflefles  fome  degree  of  malleability,  exhibits  a  great 
variety  of  i:olours  ;  is  col4>  and  not  eafily  ioflapfied. 
It  is  placed  ^t  the  ejctremity  of  the  fyftem,    b6- 
caufe  it  is  furtheft  removed,   in    properties,  fron) 
the  earthy  clafs,  ^d  is  nearly  allied  to  tl^e  ii^flanir 
mable  clafs. 
A^"^-       7.  In  a  natjural  arrangement,  as  .we  hpive  already 
genera.      mentk)i>^,  that  genus,  whic^i  pofle^e^  the  cljarac* 
ters  of  the  clafs  the  mod  di(lin£lly  and  completely^ 
fhould  be  placed  firft,  and  the  others  (hould  follow 
according  to  their  greater  or  lefs  afiinity  with  it.     Ii» 
the  c  Ws  of  earthy  minerals  or  ftones^  the  ^t  genus^ 

poflefles 

♦  In  tlie  clafs  of  earthy  minerals,  there  are  ^x  genera  to 
which  I  have  ventured  to  give  the  following  denominations, 
1.  FHnt  genus.  3.  Clay  genus.  5.  Talc  genus.  4.  Calc  ge- 
nus. 5.  Bar}i:te  genus,  and  6.  Strontiane  genus.  The  nfual 
namesy  Siliceous  genus>  Argillaccons  genus,  &c  intimate,  that 
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poffeffes  thofe  properties  and  charafters  that  entitle  it  ArwD^. 

A       A  .  ,  mcnt  of  th^ 

to  the  firft  place.     To  the  flint  fuccceds  the  clay  ge-canhy  ge- 
nus, becaufe  of  its  greater  affinity  to  the  flint  genus 
than  eny  other,  and  it  pafles  by  a  natural  gradation 
into  the  next,  following  the  talc  genus.     The  tranfi-^ 
lion  of  thefe  genera  into  each  other  is  very  complete, 
but  the  following  genera,  calc,  baryte  and  ftrontiane, 
do  not  aflTord  fo  beautiful  a  continuance  of  the  feries. 
Befides  thefe  genera  there  is  another  that  cannot  be 
placed  between  any  of  thofe  that  are  here  mentioned 
without  interrupting  the  natural  order,  it  is  the  zircon. 
This  genus  in  its  external  charafters  has  much  re-  ^.^  ^.^^ 
femblance  to  the  fl}nt  genus,  but  as  it  cannot  follow,  coawpia- 
ic  muft  precede  it,  hence  it  is  placed  immediately  be-  flia:  gemn. 

the  minerals  comprelicndcd  under  them  contain  a  preponderating 
quaotity  of  the  earth  which  gives  name  to  the  genus.  This, 
howeter^  is  not  the  cafe  with  the  fpecies  as  arranged  in  this 
worky  for  foin«  belong  to  the  flint  genus  that  contain  no  fllica, 
and  others  to  the  clay  genus  that  contain  no  alumina.  I  ha^c 
therefore  judged  it  ■  more  confident  with  the  arrangement  to 
adopt  terms  that  exprefs,  not  any  chemical  compoHtion,  but  have 
a  reference  to  the  moft  ilriking  and  charaderiilic  external  cha- 
taders  of  the  genus,  or  to  that,  fpecies  around  which  all  the 
others  belonging  to  the  fame  genus,  may  by  tranfition  be  arrau. 
ged.  Thus  all  the  fpecies  belonging  to  the  flint  genus  poffefs  in 
an  eminent  degree  the  properties  that  in  common  life  arc  termed 
flinty,  and  befides  can  be  arranged  afound  quartz  or  flint  as  a 
central  point.  In  a  fimilar  manner  all  the  fofllils  arranged  under 
the  talc  genus  are  conne6ied  with  the  fpecies  talc  by  external  cha- 
radcrs  and  tranfition*  I  have  preferred  the  terms  talc  and  calc 
to  talcaceous  and  calcareous,  to  prefervo  a  unifonnily  in  the  no- 
menclature. 
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fore  the  flmt  genus.     But  zircon  is  not  the  only  ex- 
ample ;  there  is  ftill  anoth^r^  which  is  the  diamond  ; 
it  mud  alfo  have  4  place  near  the  zircon,  but  oa 
what  pretence  can  an  inflammable  fubdance  have  a 
place  here  ?  The  diamond  was  by  the  ancients  placed 
among  earthy  minerals,  but  in  latter  times  it  has  been 
difcovered  to  be  a  combuftible  body,   nearly  pure 
carbon ;  henoe  chemi(ts  h^ve  very  properly  arranged 
it  with  inflammable  bodies.    Many  brydognofts  have 
adopted  the  fame  arnMigement ;  but  \Yemer,  for  the 
^\Tiy  dia-  fojlowinff  reafous,  ftill  continues  to  confider  it  as  the 
placed  at    moft  perfect  of  mineralSy  ^d  as  deferving  to  hold  its 
the  nTina^ place  at  the  head  of  the  mineral  kingdom,     i.  It 
^""'      agrees  in  many  of  its  external  charaders  with  zircon, 
therefor^  it  muft  be  placed  near  it,  and  not  to  inter* 
rupt  the  arrangement  before  it.     a.  When  compared 
with  other  inflammable  minerals  it  prefents   many 
ftriking  diflferencts }    thus  inflammable  mmerals  are 
Kght,  foft,  generally  dark  coloured,  eafily  inflamed, 
and  not  cryftallized  ;  on  the  contrary,  the  colours-"of 
the  diamond  are  very  numerous,  it  is  almoft  always 
regularly  cryftallized,  has  coniiderable  fpecific  gra* 
vity,  and  of  all  minerals  poflefles  the  greateft  degree 
of  hardnefs. 
Saiine «-      ^^^  faline  clafs  contains  but  one  genus,  Werner, 
^^        however,  has  divided  it  into  four,  viz.    i.  Carbona 
2.  Muriats.     3.  Nitrats,  and    4.  Sulphats\ 

*  This  metliod  is  probablr  objediooable,  aad  therefort  i»  not 
followed  in  this  motiu  * 
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The  genera  of  the  mflaromable  clafs  are,    1.  SuU  [t^flamma. 

n  •       '  ,  Die  genera. 

phuT.     a.  Coal,  and    3,  Graphite  j  and  require  no 
particular  arrangements 

The  metallic  clafs,  which  is  the  next  in  importance  Mctaiuc 
after  the  earthy^  contains  a  number  of  genera,  which 
are  ^ranged  afiei?  the  fame  method  as  the  earthy 
genera,  vi;s.  thofe  which  poffefs  the  properties  of  the 
clafs  in  the  higheft  degree  are  placed  firii:. 

As  platina  poffefles  the  metallic  qualities  In  the 
higheft  degree,  it  is  placed  at  the  head  of  the  clafs  of 
metals.  Next  is  gold,  which  agrees  with  platina  in 
oryftognoftic  and  g^ognoftip  characters.  Mercury 
follows  gold  on  account  of  its  great  fpecific  gravity 
and  ftrong  luftre.  Silver  is  the  next  genus  ;  from  it 
we  have  a  qatural  tranfition  to  the  next  genus,  cop- 
per. To  copper  fucceeds  iron,  lead,  tin,  bifmuth, 
zinc,  antimony,  cobalt,  nickel,  nianganefe,  molyb- 
doena,  arfenic,  fcheele,  menacane,  urs^i,  fylvan. 

8,  Having  finiflied  what  was  neceflary  to  be  faid  Arrangc- 

/•      r*»  1  r    1  T   /I     11  ment  of 

rcfpeamg  the  arrangement  of  the  genera,.  I  ihall  now^eciet. 
illuftrate,  by  an  example  drawn  from  the  fyftem,  the 
mode  of  arranging  the  fpecies.  The  example  is  from 
the  flint  genus*  If  the  m^ethod  which  was  employed 
in  the  arrangement  of  the  genera  be  followed  here, 
quartz,  as  the  nioft  charadteridic  fpecies,  fhould  oc- 
.«ttpy  the  firft  plaqe  in  the  genus.  Here,  however, 
we  find  a  whole  feries  of  fpecies  that  cannot  together 
be  placed  before  or  after  quartz ;  the  feries  muft 
therefore  be  divided,  quartz  placed  in  the  middle, 
and  the  other  fpecies  fo  arranged  that  the  firft  divi- 
fion  (hall  precede,  and  the  othef  follow  quartz.    By 
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/  this  method  we  are  enabled  to  place  all  the  fpecles 

in  a  natural  order,  and  obtain  on  the  one  hand  a 
tranfition  into  the  zircon  genus,  and  on  the  other 
into  the  clay  genus. 

In  the  metallic  genera,  thofe  fpecies  which  are  in 
the  metallic  ftate  arc  placed  firft,  next  the  different 
oxyds  and  combinations.  Great  attention  muft, 
however,  be  paid  to  the  tranfitions,  and  their  ar- 
rangements. 

^f'""i?'        9*  ^  ^^^  fubfpecies  are  few,  their  arrangement  is 

iubfpcqci.  comparatively  eafier ;  we  muft  here  attend,  chiefly, 
to  the  rules  of  tranfitiwi,  fo  that  the  arrangement  may  i 
be  natural. 

ff'^^a.  ^^'  ^^  characters  which  are  employed  in  the 
defcription  of  minerals  are,  by  Werner,  divided  into 
five  claffcs,  i.  External.  2.  Chemical.  3.  Phyfical. 
4.  Geognoftic,  and  5.  Geographic. 

u  External  Charaflers — are  thofe  which  are  dif- 
covcrable  by  the  external  fenfes,  without  inducing 
any  confiderable  alteration  in  the  aggregation  of  the 
mineral ;  thus  colour,  fhape,  luftre,  fra&ure,  hard- 
nefs,  weight,  &c.  are  of  this  kind. 

2.  Chemical  CharaElers — are  thofe  which  are  afford- 
ed by  the  complete  analyfis  of  the  mineral ;  by  trials 
with  acids,  with  the  blow  pipe,  and  Wedgewood's 
pyrometer. 

3.  Phyjical  CharaElers — are  thofe  phyfical  proper- 
lies  of  minerals  which  are  difcovered  by  trials  with 
the  magnet,  or  by  rul)bing  or  heating. 

4.  GeognosUc  Characters — ^The  determinate  occur- 
fepce  of  one  mineral  with  another  affords,  what  Wcr- 
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ner  terms  the  geognoftic  charafter.  I  (hall  mention  a 
few  inftances.  Glance  cobalt  has  fo  ftriking  a  refem- 
blance  to  arfenical  pyrites  that  it  is  often  confounded 
with  It }  it  however  occurs  along  with  copper-nickel, 
which  is  never  the  cafe  with  arfenical  pyrites ;  this  then 
is  the  geognoftic  character  which  afcertains  it  to  be 
glance  cobalt.  Native  arfenic  frequently  occurs  along 
with  red  orpiment,  but  it  never  acompanies  red  lead 
or^ ;  this,  therefore,  ferves  as  an  excellent  charafter 
for  diftinguilhing  thefe  two  minerals,  in  doubtful  cafes. 

5.  Geographic  Character — is  determined  from  the 
birth  place  or  local  fituation  of  a  mineral.  Thus  if 
we  are  prefented  with  a  cochineal  red  coloured  mi- 
neral from  Joangeorgenftadt,  its  birth  place  or  geo- 
graphic charafter  announces  it  to  be  red  fiUer  ore  : 
if  the  mineral  be  from  Landfberg  or  Idria,  we  would 
confider  it  as  cinnabar  \  was  it  from  the  Hungarian 
mines,  or  thofe  among  the  Uralian  mountains,  we 
would  reckon  it  red  copper  ore. 

The  geographic  charafter  rauft,  however,  be  con- 
fined  within  very  narrow  limits,  as  we  know  that  the 
occurrence  of  minerals  is  feldom  confined  to  particu- 
lar fpots  or  countries,  and  we  are  often  uncertain  if 
the  fpecimens  we  have  are  from  the  places  men- 
tioned. 

The  geognoftic  charafter,    on  the  contrary,    is 
highly  charafteriftic,  and  it  is  to  be  regretted  that  it  ^^^^^^ 
has  been  hitherto  fo  little  attended  to.  charaaert 

fufficient 

It  has  been  much  difputed  which  of  the  preceding  for  the  ^r- 
kinds  of  charafter  are  bcft  fuited  for  the  defcription  a^^dnrSp- 
and  difcrimination of  minerals.     It  was  long  the  pre- ncJlis, "' 
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vailing  opinion,  tbit  cxternstl  cbifafters  alone  w^e 
fufficient ;  the  increafing  tafte  for  chemiftry  introdu- 
ced the  chemical  charafters,  arid  thefe  in  their  turn 
have  been  adopted  by  feVeral  mineralogifts,  to  nearly 
the  cxclufion  of  all  the  others.  Wefrier  teaches,  that 
all  ^he  different  kinds  of  charsiftcts  are  to  be  em- 
ployed,  but  of  thefe,  he  confiders  the  external  cha- 
rafters  as  by  far  the  mofl:  certain  and  generally  ap- 
plicable. Thefe  charafters  are  not  only  fufficieht  for 
the  defcription,  but  alfo  for  the  arrangement  of  mine- 
rals. 1  hat  they  are  fufficient  for  the  difcrimination 
of  mliicrals  b  certain,  from  the  obfervation  of  Werner, 
who  declares,  that  no  mineral  has  ever  been  difcover- 
ed  which  could  not  be  diftinguiftied  by  its  external 
charaders,  and  that  they  arc  fufficient  for  its  arrange- 
ment is  equally  evident  from  the  greater  number  of  fpe- 
cies  in  the  mineral  fyftem  being  arranged  folely  by  ai- 
greements  and  differences  in  the  external  charafteri^ 
As  a  knowledge  of  thefe  external  charafters  is  ab- 
folutely  required  of  every  one  who  fhall  venture  on 
the  ftudy  of  oryftognofie,  I  fhould  liow  proceed  to 
give  an  account  of  them,  I  muft,  howeVet,  ftoxa 
'  the  great  extent  of  the  fubjeft  defer  this  for  the  pre- 
fent ;  but  fhall  give  a  full  explanation  of  thcra  in  the 
following  volume, 

1 1.  In  writing  the  defcription  of  a  mineral,  accord- 
ing to  its  external  charafters,  Werner  recommends 

drftribuij^      ^.  Thai  it  Jhould  contain  all  the  external  characters. 

a  mineral  ^1^^  external  charafters  are  not  of  equal  importance  j 
hence  fevcrat  mineralogifts  have  judged  it  neceffary, 
in  their  defcriptions,  to  employ  only  the  more  charac* 
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fcriftic  or  effential  ones.  In  fome  inftanccs  this  may 
be  done,  but  in  the  greater  number  of  cafes,  the 
omi^on  of  any  of  the  charaders  would  lead  to  error* 
Wcmuft,  therefore,  in  our  defcriptions,  not  only 
mention  all  the  charafters,  but  every  branch  of  them, 
as  feras  they  are  charafkeriftic  of  the  fpecies. 

b.  That  we  Jhould  place  all  the  characters  together.-^ 
The  older,  and  many  of  the  modern  writers  in  mine- 
ralogy, by  endeavouring  to  follow  the  methods  of  the 
xoologift  and  botanift,  have  rendered  their  defcrip- 
tions  of  minerals  uitintelligible*  To  obtain  an  ac* 
qviaiiifeance  with  the  exeenml  afpe^  of  jk  mineral  from 
fuch  a  defcription,  or  rather  ferics  of  definitions,  wa 
ttuft  eombine  the  characters  of  the  clafs^  order,  ge- 
nus and  fpecies,  and  after  this  labour,  what  do  we  ob^ 
tain  but  d  deliifrve  and  imperfeft  pifturc  ? 

c.Tbat  thefe  characters  jhould  not  have  anj  of  th$ 
others  tniirmxed.-^^A^  the  defcripti^n  of  a-  mineral 
according  to  its  external  charafters  is  ptincipiaUy  in- 
tended to  give  us  a  diflin&  pidure  of  its  afped,  and 
of  certain  phyfical  properties  it  poffeffes,  we  muft  be 
cateful  that  it  contains  nothing  foreign  to  that  objedl ; 
it  muft,  tberefoi^e,  contain  no  chemical,  geognoftic, 
or  geographic  charafters. 

d.  That  they  Jhotdd  be  arranged  in  a  determnate 
crifr.— When  the  charafters  are  arranged  in  a  deter- 
minate order,  we  are  not  fo  liable  to  omit  any  of 
them,  and  are  enabled  more  eafily  to  rccolleft  the 
pidure  of  the  mineral.  Werner  arranges  them  in 
that  order  in' which  they  naturally  prefent  themfclves 
to  our  fenfes ;   thus  beginning  with  colour,  as  that 
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which  firft  attra£U  our  notice,  afnd  placing  theother^in 
their  correfponding  places,  viz.  figure,  luftre,  frafture, 
fragments,  diftinft  concretions,  frangibility,  brittle- 
nefs  and  weight. 

e.  That  they  Jhould  be  fufficienily  accurately  de^ 
icrmined. — Many  minerals  are  completely  alike,  ex- 
cepting in  certain  Ihades  of  character,  which  muft 
alfp  be  mentioned  if  we  do  not  wifli  to  be  deprived  of 
the  diftinftions  they  aflford.  Thus  it  is  not  enough 
in  defciibing  white  filver  ore,  to  fay  that  is  has  a  grey 
colour,  nor  even  that  it  poffeffes  a  lead  grey  colour  ; 
accurate  deterfnination  requires  that  the  colour  of 
white  filver  ore  fhould  be  given — fallow  lead  grey. 

f.  That  it  Jhould  contain  only  fuch  expre/Jtons  as  have 
met  with  univerfal  approbation. 

g.  That  the  degree  of  the  frequency  cf  the  occurs 
rencc  of  any  one  of  thefe  characters  fhould  be  expref- 

fed^  as  by  the  following  terms,  abundantly,  com- 
monly, fometimes,  partly,  feldom,  rarely,  very  rarely. 
h.  That  the  defcription  fhould  be  written  fo  as  to 
afford  a  fynoptical  view,  and  that  the  charaders 
may  eafily  attract  the  eye  lliis  is  beft  done  by  be- 
ginning each  charafter  by  a  new  line,  and  diftin- 
guilhiug  the  moft  important  ones  by  capital  letters,  or, 
by  printing  in  italics.  My  knowledge  of  oryfto- 
gnofie  is  too  limited  to  permit  me  the  ufe  of  italics. 
Werner's  In  defcrfbing  a  mineral,  according  to  the  method 
of  Werner,  we  do  not  employ  a  few  ifolated  charac- 
ters, as  is  done  in  zoo'ogy  and  botany,  but,  as  I  have 
already  mentioned,  a  feries  or  fuite,  which  being  pe- 
culiar to  the  fpccies,  confequently  charaderifes  it. 

But 
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But  fucb  a  picture  or  defcription  is  to  be  drawn  up 
from  the  examination,  not  of  one  or  a  few,  but  from 
many  fpecimens,  hence  the  neceffity  of  having  an  ex- 
tenfive  mineral  fuite,  before  we  pretend  to  know  the 
fpccics  already  in  the  fyftem,  or  to  defcribe  new 
one$. 

12.  The  only  fources  from  which  the  denomina- Source* 
tioQs  of  minerals  ought  to  be  taken,  are  the  follow-  whence 

•      ,  the  names 

*"6  •  of  minerals 

a.  From  fame  characteristic  exterfial  character.  Thus^^^ 
the  mineral  which  chemifts  term  fulphat  of  ftrontian 
is,  on  account  of  its  charafteriftic  blue  colour,  deno- 
minated by  Werner  Celeftine.  Aftynolite  derives 
its  lame  from  its  radiated  fradure ;  Schaiftone,  from 
its  lamellar  diftinft  concretions^ 

/i  From  refemhlance  to  other  bodies.  Thus  that  re- 
markable mineral  which  was  firft  found  in  Hungary 
and  defcribed  ty  Fichtel  as  a  fpecies  of  zeolite,  was, 
by  Wemer,  denominated  pearlftone,  on  account  of 
i^  (triking  refemblance  in  colour,  fhape,  and  ftru6lttre 
to  pearl. 

7-  From  their  ufe.  As  procelain  earth  from  its 
ufe  in  the  manufafture  of  procelain* 

J.  From  the  place  whee  first  found.  Thus  Lydian 
ftone  derives  its  name  from  Lydia  in  Afia,  where  it 
was  firft  foimd. 

«.  From  the  name  of  the  difcoverer.  Thus  the  mi- 
neral denominated  by  chemifts  carbonate  of  barytes, 
is  named  by  Werner  Withcrite,  in  honour  of  its  firft 
difcoverer,  Dr  Withering. 

We 
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We  muft  be  very  careful  that  the  name  .convey t 
no  falfe  meabing^  as  is  the  cafe  wit^  black  lead  and 
others. 

Minerals  have  often  been  named  from  their  pecu- 
liar chemical  properti^  or  their  x:onftituent  parts ; 
but  this  is  in  general  not  to  be  recommended,  as  it 
renders  the  fyltem  c^  names  fluduadng  by  reafoa  of 
the  xlaily  alteration  in  preceding  chemical  analyfes* 
ciittmc^       Werner  has,  ei:cept  in  a  few  inftances,  very  pro- 
tare  not  to  perly  bani(hed  the  chemical  nomenclature  from  pryc« 
ted.      ~  tognofie.    Inorydognofie,  as  in  zoology  and  botany, 
the  nomenclature  ihould  be  fbunded  on  fome  ftriking 
external  charader,  or  when  that  does  not  riadily  oc« 
cnr,  the  name  ihould  be  arbitrary,  derived  frpm  the 
name  of  the  country  where  firft  found,  that  of  the  4U- 
coverer,  &c* 

1 3.  From  the  great  confufion  which  reigned  in  mi- 
neralogy before  the  time  of  Werner^  the  afcertaining 
Sfnonyfnefr  the  fynonymes  of  preceding  authors    is  often  at- 
tended with  much  difficulty,  and  indeed  in  few  in- 
ftances  can  be  completely  fatisfaftory.     I  have  there- 
fore been  fparing  of  fuch  fynonymes.   In  later  writers 
they  are  more  eafily  and  fatisfadc^Iy  afcertained,  and 
thofe  I  have  frequently  noticed  and  have  arranged 
in  chronobgic  order*, 
ufei^f         As  Oryftognofie  is  the  rudiments  of  Geognofie,  a 
^nr'ftogco-  knowledge  of  it  is  abfolutely  required  of  the  geeg* 
mJI.     It  makes  him  acquainted  with  the  individual 

♦  The  fytionymet  I  have  quoted  only  refer  to  authori  who 
have  given  defcriptions  of  minerals. 
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sunenis  of  which  the  great  mafs  of  the  earth  is  com-  To  the 
po&d,  with  their  various  relations  to  each  other,  and  ^^^^ 
thus  paves  rhe  way  for  the  inveftigation  of  the  (Iruc- 
ture  and  numerous  relations  of  thofe  greater  mafles 
of  which  the  cruft  of  the  globe  is  conftruded. 

To  the  metallurgist  it  affords  the  fure  means  of  fc^  J^^.!^ 
parating  the  different  ores,  and  thus  prevents  thenu- 
meroos  errors  in  the'  proceffes  of  fmelting,  which  are 
fo  often  cpromitted  by  mixing  with  the  pure  ore  diffe- 
rent foreign  and  pernicious  ores  and  foflils. 

The  miner^  by  an  acquaintance  with  ory£lognofie,Totiic 
is  enabled  to  diftinguifh  the  various  minerals  he  meets 
with  in  his  fubterraneous  workings  from  one  ano- 
ther, and  to  regulate  oeconomically  the  labours  of 
the  ieparating  houfe,  and  the  various  operations  of 
ilamping  and  waihing. 

The  mineralogical  chemist  cannot  make  us  a^q^^ii^-^^uiwaiori- 
cd  wiih  the  minerals  which  he  has  analyfed,  or  know  cai  chcmift. 
thofe  he  is  about  to  fubjed  to  his  operations,  without 
a  thorough  knowledge  of  this  branch  of  mineralogy. 
Its  language  will  alfo  enable  him  to  defcribe  his  pro- 
dufts  and  edufts  according  to  their  colour,  form, 
confiilence,  texture,  &c.  which,  although  but  little 
attended  to,  is  unqueftionab^y  of  the  greatefl  import- 
ance. We  have  only  to  read  the  defcriptions  of  che- 
niical  produ&s  that  arc  ufually  given  to  be  convinced 
of  the  loofenefs  of  the  language  employed,  and  the 
necefljty  of  introducing  into  chcmiftry  the  defcriptive  . 

language  of  oryftognofie. 

To  thofe  who  occupy  themfelves  with  the  deter-  To  th^ 
nuBation,  value,  and  ufcs  of  gems,  ores,  limeftones, 

f  coals. 


Digitized  by 


Google 


4  :ilii  .  INTRODUCTION. 

,  coaU;  building  ftones,  faline  fubftances^  &c.  oryfl:ogt 
noftic  knowledge  is  abfolutely  necefiary ;  without  it 
they  will  be  cxpofed  to  perpetual  loffes  and  difap- 
pointmcnts. 
To  the  To  the  man  of  liberal  education  it  will  afford  much 

liberal  cdu- inftniiftion  and  pleafure.     It  will  give  him  a   very 
*^^<^      great  degree  of  accuracy  in  the  determination  of  the 
external  ^fpe£ts  of  bodies,  whethe/  natural  or  artifi- 
cial,   and  this    precilion   fie  will    carry  into     the 
other  objefts  of  his  enquiries.     Belides  this,  by  be- 
coming acquainted  with  the  materials  of  which  the 
earth  is  compofed,  he  will  naturally  be  led  to  conti- 
nue his  refearches  in  order  to  becon^e  acquainted 
>vl:h  thofe  more  extenfive  relations  of  minerals  which 
are  rpade  known  to  us  by  that  fublime  branch  of 
mineralogy  Gcognofie. 
Qnaiifica.        1 5.  To  be  entitled,  however,  to  the  charadker  of  an 
«d 'ofali^  ^'oryftognpftjthat  empyrical  knowledge  which  we  fo  of- 
,  nrn^^^'     ten  meet  with  will  not  fuffice.    To  merit  fuch  a  name 
we  muft  be  fully  acquainted  with   all   the  external 
characters,  with  the^manner  of  employing  them  ;  we 
muft  have  a  readinefs  in  knowing  and  a  precifion  in 
ndifcriminating  minerals  ;    we  muft  be  able  eafily  iQ 
refer  known  minerals  to  their  place  in  the  fyftem, 
and' when  new  fpecics  or  fubfpecies  occur,  we  muft 
be  able  to  give  them  their  proper  place  in  a  natural 
arrangement,  and*  to  arrange,  the  tranfitlons  in  fuch  a 
jnanner  that  the  mineral  fpecies  or  fubfpecies  may 
participate  of  the  charafters  of  the  preceding  and  the 
following  members  of  the  fyftem.     We  muft  from 
'1  well  phofeii  fpecimens  be  able  to  determipe  the  na- 
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hire  of  their  repofitories,  and  among  the  mountains 
muft  be  able  to  do  the  fame.  We  muft  know  the  * 
chemical  properties  and  compofition  of  minerals,  and 
all  dieir  variety  of  cjeconomical  lifes,  and  muft  know 
bow  to  make,  arrange,  anddefcribe  coUeftions,  and 
muft  be  well  acquainted  with  the  hiftory  pf  the  indi- 
vidual fpecies,  and  with  that  of  orydlognofie  in  gene- 
ral 

Notwithftahding  the  long  experience  and  minute  [°y^^™?^ 
attention  which  are  required  to  form  an  accomplifli-"";^^^*'-"/ 
ed  orydogonift,  in  fome  countries  mineralogy  has  an  infigni- 
been  hitherto  confidered  as  merely  a  trifling  branch  Jaiy  ac- 
ofthcfdence'of  medicine,  or  of  political  oeconomy,bran^of 
or  dafled  perhaps  with  the  art  of  mending  a  dull  fire,^°°^^*''^^^' 
trUch  every  perfon  conceives  he  underftands,  whe- 
ther he  has  given  himfelf  the  trouble  of  learning  it  or 
not.    The  time,  however,  we  truft,  is  not  far  diftant, 
when  fuch  pretences  to  fcience,  the  banes  of  true 
knowledge,   will  fink  into  merited  contempt,  and 
when  mineralogy  will  be  cfteemed  worthy  of  being 
regularly  ftudied  as  one  of  the  moft  ufeful  and  inte- 
refting  branches  of  human  knowledge. 
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Sjftetna       Mineralogicum^l    „•  ., 
Wallcrius,  1778.  S 

Dgraphie,   ou  De£> 
m  dcs  Formes  Pro- 

►   Rome  d.  JU 


Chriftallographie,   on  Def." 
cription  des  Formes  Pro- 
pres  a  tons  les  Corps  du 
Rcgne  Mineral  par  M.  de 
Iloxn6deLifIe|i783.4tom.  ^ 


Theophraftus^s   Hiftory  of* 

Stone  v5d,  an  Englrfli  ,     ^^  ^^     ^^ 
vetfion,  and  notes,  07  bir  [  ^ 

John  HiU|  X774, 


Catalofue 
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fitkf  o£  Books. 


Abreviations  under  wliidi  they  are 
deiigiuted 


Catalogue    Methodique     ct  1 
Railoiin6  de  la  Colle6Eion  [ 
dcs  Foffiles,  de  Madcmoi-  L  Bora^ 
fellc    Eleonore  de  Raab,  j 
Vienne,  lypo,  J 

Wicdcnman's  M incralogie.         W4v/. 


Elements  of  Mineralogy,  by ' 

Richard    Kirwan,      £fq.  ^  Kirto* 
1794  and  1796. 


1 


Lehrbuch  der    Mineralogie  1 

Kntworfen    von    Ludwig  C  Emm. 
AuguftEmerling,  jBande.  J 


Reufs'sOrographiedesNord- 
weftlichea  Mittelgebir- 
ge^,  1^90. 


Mineralogifche  Geographie ' 
von   Bohmen  von  ~ 
Reufs,  1793  ^^^ 

^    B'dnd.  4to. 


1 

Dgraphie  ") 
n  F.  A.  / 

1797.  2  f 


Reu/s.  Mittelgib, 


Reufs  Bdi'meU/ 


Verfuch  einer  Mineralogie 
nach  dcs  Herm  fiergcom- 
niifionraths  We  rner's  Me- 
thode  von  Abbe  Sftner^ 
3  Bande,  1794. 


tftner4 


Voyages    dans    les    Alpes,  1 

4  vol.   in   4to.    1799    ^  f  S^^f'^ 
1 796,  by  Sauflure.  j 


Theorie  de  la^Terre,  t.  i 
&  2,  par  la  Metherie^ 
,^.797- 


% 
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Titks  of  Books. 


Abreviadoni  under  which  ihtf  tf^ 
deiignated. 


Trait^   dc  Mincralogie,  pari    rr 
AbbeHauy,4toiii.  iSpi.J  ^"J' 

Trait^  Elcroentaire  de  Mi- " 
neralogie  fuivant  les  Prin- 
cipcs  duProfeffor  Werner,  i     «      » 
ConfciUer  des  Mines  de  ^  ^''^^^'^ 
Szxe,  par  J.  A.  firoch- 
^ntf  %  torn.  1803. 
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MINERAL  SYSTEU 


CLASS     I. 
EARTHY    FOSSILS. 


JCKOUSH  SAUZS.  OERIIAK  VAJiXii 

I.   plAMONB   GEWUSr 

Sfeeits.  Ga^Mttg. 

J^IAMUND.  Diamant. 

a.  ZdkcbH  Genus. 


2.  Zircon* 

Zirkon. 

3.  Hyacioth^ 

HTazinth. 

3.  Flin*  Genus. 

4*  Chryfoberyll. 

KhriTobcrilL 

5.  ChryTolite. 

Krifolith.      . 

.  Garnet  Family. 

6.  Olrrine 

OlMa. 

7.  Augite. 

Augit. 

8.  Vefaviaoe. 

Vefuvian; 

9.  Leuzito^ 

Leuzit* 

10.  Melanhi* 

Melanit. 

XI.  Gamet. 

Graoat. 

tf.  Preciotfs* 

a.  Edier- 

Om  Cotninoa* 

b.  Gemetnei** 

11.  Pyropc. 

Pyrop. 

13.  Gteaathe* 

Graoatit, 

Ba                            Rt 
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X4«  Spineljie* 
15.  Sapph  re. 
x6.  Corand'im. 

17.  Diamond  fpar. 

1 8.  Emery. 

19.  Topaz. 

20.  Emerall. 
2£.  Beryll.   .    . 

a.  FrecioiK. 
b*  Schorlous. 

22.  Schorl. 

^.  Common. 

b.  Eledric. 


(    4    ) 

Ruby  Family. 
^pinelL 
'  Safjphir. 
Korund. 
.,.  Demant  fpatb. 

Schmietgd. 

I    ii 

.  Tppas. 

Schorl  Family* 

Schmaragd. 
BeriU. 

a.  Edict. 

h.  Schorlartlger. 
Schorl. 
/I.  Gememer. 

b.  Elearifchei*. 


23.  Thnmerflone. 

^artTi 

24.  Iron  flint. 

25.  Qoartz. 

a.  Amethyft. 
«.  ComipoD.. 

yl.  Thick  fibrous. 

b.  Rock  cryftal. 
e.  Milk  quartz. 

d.  Common  quartzi 

e.  Prafe. 

26.  Homftone. 

a.  Splintery. 

b.  Conchoidal. 

c.  Woodllone. 

27.  Flint. 

28.  Galcedony. 

a*  Common. 
i*  Carnelian. 


Thumerfteiflr.  . 

Family* 
Eifen  kiefel. 
Quarz. 

a.  Amcthyff. 
«.  Gemeineir* 
/i.  Dick  fafriget. 
j.  Berg  kriftall, 
r.  Wjlch  Quarz.    .  v  ^ 
d.  (ySineiner  quarz* 
tf.  Praf<^. 
Hornftein. 

a.  Splittriger. 

b.  Mufchlicher^ 

c.  Holzftein.    « 
Feuerftein. 
Kalzedon. 

a,  Gemeiner. 

b.  Karniol. 

29.  Heliotrop. 
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19*  Heliotrope* 

30.  ChiTfoprafe* 

31.  Piafma. 

32.  Flint  flate« 

a*  Common* 
L  Ljrdian  ftone. 


5  ) 

Heliotrop* 

Krifopras. 

Plafma. 

Kiefelfchiefen 
a.  Gemeiner, 
h.  Lydifcherfteini 


33.  Cal*s  eye. 

Katzenauge* 

Zeolite  Famly. 

34.  Prchnite. 

Prehnit. 

35.  Zeolite. 

Zcolith. 

a.  Mealy. 

a.  Mehl. 

i.  Fibrous. 

b.  Fafriger. 

r.  Radiated. 

c.  Strahliger. 

d.  Foliated, 

d.  Bl'attriger. 

«•  Cubic. 

$.  Wtirfcl. 

36.  Crois  ftooe. 

Kreuzftein* 

37*  Azure  ftone. 

4- 

38.  Jafper. 

0.  Egyptian. 
h.  Striped.      ^ 

c.  Porcelain. 

d.  Common* 

«.  Conchoidal. 

/8.  Earthy. 
t.  Agate. 
/.  Opal. 

39.  Opal. 

0.  Precious 

b.  Common. 

c.  Semi. 

d.  Wood. 

40.  Pitcbftone. 

41.  Obfidian. 


Lazurftein* 
Clat  Genus. 
Jafpis. 

0.  ^giptifher* 
£.  Band. 

c.  Porzellan. 

d.  Gemeiner* 

«.  Mufchlicher* 
^.  Erdiger. 

e.  Agatb. 
/  Opal. 

Opal. 

a.  Edler.    , 

1.  Gemeiner. 

c.  Halb. 

d.  Holz. 

Pechftem. 

\      Obfidiaai 

42.  Pcarlftone.- 
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Pcarlftone. 

Pcrlftein.      . 

43. 

Pumice. 

Bimftem.   .  . 

44. 

Fddfpar. 

Feldfpath. 

a.  CompaA. 

a.  Dichter. 

b.  CommcMu 

b*  Gemeiirer* 

«.  Frcflj. 

«.  Frifclier., 

/8.  Difintegrated. 

fi.  Aufgelofter. 

c.  Adulaiia. 

c.  Adular.  * 

d,  LabradorftoQe« 

1/.  Labradorfteio. 

45- 

Pure  claj. 

Reine  thonerde. 

46. 

Procelain  clay. 

Porzellanerde. 

47- 

Coanmon  clay* 

Topfer  thon. 

a*  Loam* 

a.  Leim; 

i.  Pipecfcy.' 

*•  Pfeififeti  thoil. 

c.  Pottcr^s  clay* 

c.  Tbpfcr  thon. 

d.  Variegated  day* 

J.  Burner  thon. 

e.  Clayftone. 

e.  Thonfteln; 

/.  Slate  clay. 

y.  Schiefer  thon. 

48. 

Polifliing  or  poller  flate. 

Polierfchiefer. 

49. 

Tripoli. 

TrippcU 

50. 

Alum  ftone. 

Alaunftein. 

5^- 

Alum  earth. 

Alaun  erde. 

Slate' Family. 

p. 

Alum  flate. 

Alaunfchlefef. 

J.  Common*- 

/7.  Gemeiner. 

b.  Gloffy. 

b.  Gl'dnzender. 

53* 

Bituminous  ftal^ 

Brandfchiefer. 

54- 

Drawing  flat«. 

Zelchenfchiefer^ 

^5- 

Whet  flate. 

Wetzfchiefer. 

56. 

Clay  flate. 

Thonfchiefer. 

Mica  Family. 

57.  Lcpidolite.  Lepidollth. 

58.  Mica,  or  GUiomer*  Glimmer. 

59.  Potftoac  Topfstcin. 


6o#  Chlotite\ 
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6o.  Chlorite.  .     i    >;  Chlorit. 

a*  Chlorite  e?^.  ,      ;       a.  Chlorit  e^^ 

b.  Com^MttpWoritef  *.  Gcmjiftf^tl^Wfri^ 

c.  Chlorite  .i)ii^|j5>_  .\  r.  ChlonO^ipfpii. . . 

:i  1.   '.  ^ap  Famly. 
■  .  *  '» 

'  Horablende; 

'  *  •  ^       a.   Gemciner. 


•) 


6i.  Hombleode.' 
a.  Common. 
b»  Labradtrr, 

c.  Bafahie. 

d.  HornMemdeH^te; 

62.  Bafalt. 

63.  Wacce,  or  Wacke.  ' 

64.  CUnkftone, 


b.  Labradorr^die* 

c.  Bafaltffybfe.'  '  '     * 

d.  Horiiblendrdiiefcr. 
Bafalt. 

Wakke.  •*•'  ;^-  ' '       ' 
,Kiingftciii.  *       •  y  ' 


55.  Lara* 

66.  Greenearth. 

^7*  Litbomarge.    . 

a.  FriiWfe. 

3.  Inducalcd. 
68.  Rock  foap. 
6^  Yellow  earth.  . 


Lava. 


Lub^mqfTff  Family. 
iSteinmark. 


a.  Zerrei)ibehdi»' 

b.  Veth'actfitesk 
Bergfeife. 


.  (    //Gelbcrdc. 

jT.'  Titc  Genus. 
^<?  }^one  Family* 
Bol. 


jN^^^idie  talkerde. 
^Meerfchaum.    .. 
'  Walkcrdc.     ^^  ''  :, 


70.  Bole. 

71.  Native  talc  earth. 

72.  Meerfcbaam. 

73.  Fnllcrs  earth. ''^ 

Tfflip  Family. 

74.  Nephrite.     .rAu.'*^    ,^^    Nephrit. 


vfi.io  .. 


75.  Steatite. 
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75'  Steatite. 
j6.  Serpentine; 

0*  Gooimofi* 

t»  Precious. 

'    «•  Gonchoidal* 
M.  Splintery, 

77.  Schillerftone. 

78.  Talc. 

b»  Comipon. 
^•n  Indurated^ 

79.  Aflieft. 

a.  Rock  cork. 

b.  Amianth, 

c.  Common  afbefl:. 
d*  Rock  wood. 


Speckftein^ 
Serpentin.   '  • 

n.  Gemcioef. '    '  *  ' 

i.  Edlcr. 
«.  MufcfaKeiter. 
i8.  Splittriger. 
Schillerftein.       ^^  • 
Talk.  V'.j    . 

a.  Erdiger.    ^  r 

i.  Gemeinc^t;^  j    . 

f.  Vcrtertetcr. 
Aibeft. 

a.  Berg  kork. 

2.  Amiant.  . 

r.  Gemeiner  Afl>eft« 

^.  Bergh«lz. 


/iffjmoSie  Family. 


80.  Ky^nitc. 
5i.  AftynoHte. 

a.  AJbdHofus. 

£•  Coflamon. 

c.  Glaffy. 
8a.  TrcrooHtc. 

a.  Afbeftoos. 

h^  Common. 

^-  Giafly* 


Cianit. 
.Strahlftein. 

a.  Afbeftartiger, 
£•  Gemeiner^ 
c.  Glaiiger. 

Tremolith. 

a.  AftKftartiger. 

b.  Gemeiner. 

c.  Glafiger. 


6.  Calc  Genus. 


83.  Rock  milk. 

84.  Chalk. 
*85.  Limeftone. 

a.  Compad. 
«•  Common  compa^« 
fi.  Roeftone. 


Berg  milch.       ^ 
Kreide. 

Kalkftein«  > 

a.  Dichter*    -J 
«.  Gemdher  diohter, 
/8.  Rogenfie!n» 

b.  Foliatec( 
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i.  Foliated  limeftone. 

b.  Blattrigcr  kalkftein. 

«.  Granular. 

u.  Korniger. 

/5.  Calc  fpar. 

/3.  Kalkfpath. 

e.  Fibrous  limeftone. 

c.  Fafriger  kalkftein. 

«•  Commoo. 

u.  Gemeiner. 

fi.  Calc  finter. 

fi,  Kalkfintcr. 

£f.  Peaftone. 

d.  Erbfenfteiq. 

8S. 

Schawm  earth,    or  calc 

fhaum. 

Schaumerde. 

86. 

Slatie  fpar,  or  fhiver  fpar. 

Schieferfpath. 

87. 

Brown  fpar. 

Braunfpath. 

88. 

Rhomb  fpar. 

Rautenfpath. 

89. 

Schaiftone. 

Schaalftein. 

90. 

Stink  done. 

Stink  ft ein. 

91. 

Marie. 

Me  r  gel. 

a.  Marie  earth. 

a.  Mergelerde. 

b.  Indurated  marie. 

B.  Verharteter. 

92- 

BituaiinQus  marl  fl^te. 

Bituminofer  mergelfchicfer. 

93- 

Calctuf.' 

Kalktuff. 

94. 

Arragone. 

Arragon. 

95- 

Appatite. 

Apatit. 

96. 

Spargel  ftonc,  or  Afpa- 

ragus  (lone. , 

Spargel  ftein. 

97- 

Boracite. 

Borjizit. 

98. 

Fluor. 

Flufs. 

a»  Compaft. 

n,  Dichten 

i.  Fluor  fpar. 

Z^.  Fluffpath.' 

99- 

Gyp9. 

Gips. 

a.  Gyps  earth. 

a,  Gipferdc. 

t,  Compaft. 

/;.  Dichter. 

c.  Foliated. 

r.  Blattrigcr. 

d.  Fibrous. 

d.  Fafriger. 

ICC.  Sdenitc. 

Fraueneis. 

lOf,.  Cube  fpar. 

Wurfelfpath. 

C 


7.  Barytc 
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7*  BiRTTE  Genus. 

102.  Withcrite. 

Witherit. 

^03.  Baryte. 

Schwerfpath. 

a.  Baryte  earth. 

a.  Schwcrfpatfierd^. 

h.  Cotnpaa  baryte. 

b.  Dichter. 

c.  Granular.    , 

c.  Kbmiger. 

d.  Curved  lamellar. 

d.  Krumm  fchaaliger. 

e.  Straight  lamellar. 

e.  Gerad  fchaaliger. 

«.  Frefli. 

«.  Frifcher. 

/8.  Difintegrated. 

/3.  Mulmicher. 

y.  Columnar  fpar. 

/.  Stangenfpath. 

g.  Prifmatic  baryte. 

g.  Salilen  Ichwerfpadi 

h.  Bolognefe  fpar. 

b.  Bolognefer  fpath. 

8.  Strontiane  Genus. 

104.  Strontiane.  Stronthian. 

105.  Celeftinfe.  Ccleftin. 

a.  Fibrous.  a.  Fafriger. 


b.  Foliated. 


b.  Blattriger* 


CLASS      II. 


FOSSIL    SALTS. 


J06. 

Natural  foda. 

NatUrliches  mineral  alkali. 

J07. 

Natural  nitre. 

Natlirliches  falpetcr* 

108. 

Natural  rock  fait. 

NatUrliches  kochfalz. 

a.  Stone  fait. 

a.  Steinfalz.    ^ 

<c.  Foliated 

«.  Bl'attriges. 

(i.  Fibrous. 

/8.  Fafriges. 

b.  Sea  fait. 

b.  See  falz. 

109. 

Natural  fal  ammoniac. 

NatUrlicher  faloxiak. 

^10. 

Natural  vitriol. 

Natiirlicher  vitrioL 

?H- 

Hair  fait. 

flaarfalz..                  ^    • 

' 

Digitized  by  Google 

(    H    ) 


iii.  Rock  butter. 

113.  Nataral  Epfom  fait. 

ii4.  Natural  Glauber  fait. 


Bergbuttcr. 
Natiirliches  Bitterfals^. 
Natiirllches  Glauberfal2« 


CLASS     III. 

INFLAMMABLE    FOSSILS; 

t.  Sulphur  GtENUd. 
I15.  Natural  fulphur.  Naturlicbcr  fchwcfel. 


a*  Common* 
b.  Vblcanici 


o.  Gemciner. 
6.  VulcanifcHer. 


2.  Bituminous  Genus. 


11 6.  Bituminous  wdod. 

am  Common* 

b.  Bituminous  wood 
ciarth. 
11^.  Cbal. 

a.  Brown  coa|. 

b.  Moor  coal, 
r.  Pitch  coal. 

d.  Glance  coal. 

e.  Columnar  coal« 
y.  Slate  coal. 

£*  Cannel  coal. 
h.  Foliated  coal. 
1.  Coarfe  toal. 
as.  Mineral  charcoal. 

119.  Fofflloil. 

120.  Mineral  pttdi. 
a.  Elaftic. 

A.  Earthy. 
<••  Slaggy. 


Bituminbfes  Holz. 
a.  Gismeines. 

i.  ErdkoUc. 
Steinkohle. 
/7.  Braunkohle* 
bi  Moorkohle. 
<?.  Pechkohle* 
d.  Glanzkohle. 
r.  Stangenkohle* 

f,  Schiefexkohle. 

g.  Kannelkohle. 
i.  Blatterkohle. 
i.  Grobkohle. 

Mineralifches  hollkohle. 

ErdBl. 

Erdpech. 

a.  Elaftifches. 

b.  Erdiges. 

c.  Schlackiges. 

a  121,  AQ;\ber. 
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ill.  Amber. 

a.  White. 
L  Yellow. 

122.  Honey  ftone. 

3 

123.  Graphite. 
a.  Scaly. 

i,  Compaft, 
i2^,  Coalblende. 


(  ti,  >, 

Bernfteid* 
a*  Wciffcr* 
i.  Gelbcr. 

Honigfteio. 

Graphite  Genus. 

Graphk. 

a  Schuppigef* 
b.  Dichter. 

Kohlenblende. 


CLASS     IV. 

t 

METALLIC    FOSSILS. 

I.  Platina  Genus. 

125.  Native  platina.  Gediegen  plating 

2.  Gold  Genus. 


126.  Native  gold. 

a.  Gold  yellow. 

b.  Brafs  yellow. 

c.  Greyifh  yellow. 


131- 


Gcdicgcn  gold. 
a.  Goldgelbes. 
i.  Meffiagelbcs. 
c,  Graugelbes. 


3v  QiJicKSiLVER  Genus. 


127.  Native  quickfilver. 

128.  Natural  amalgam, 

a.  Fluid* 

b.  Solid. 

129.  Quickfilver  horn  ore. 

130.  Quickfilver  liver  ore. 
a.  Compafl:. 

.  b.  Slaty. 
Cinnober. 

a.  Dark  red. 

b.  Bright  red. 


Gedicgen  queckfilbet. 
Naturliches  amalgam. 

a.  FlUfiSiges* 

b.  Feftes. 
Queckfilbcr  homers. 
Queckfilber  lebcrerzr 

a.  Dichtes. 

b.  Schicfriges. 
Zinnober. 

a.  Dunkel  rother* 

b.  Hoch  rother. 

4.  Silver 
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4.  Silver  Genus.    . 

1 J2.  Native  filvcr. 

Gediegen  filber. 

a.  Common. 

a.  Gemeines. 

b.  Goldifli. 

b.  Giltiges. 

133.  Antimonial  filver. 

Spiefglas  filber. 

134.  Arfenic  filvcr. 

Arfenik  filber. 

135.  Horn  oA. 

Homerz. 

136.  Silver  black. 

Silberfchwartze, 

137.  Silver  glance. 

*     Glaferz. 

138.  Brittle  filver  glance. 

Sprod  glaferz. 

139.  Red  filver  ore. 

Roth  giltig  erz. 

a.  Dark. 

a.  Dunkles. 

*.  Light. 

b.  Lichtes. 

140.  White  filvcr  ore. 

Weiflfgiltig  erz. 

X41.  Black  fUver  ore. 

Schwartz  giltig  erz. 

5.  Copper  Genus. 

141,  Native  copper. 

Gediegen  kupfer. 

143.  Copper  glance. 

Kupferglas. 

a.  Compaft. 

a.  Dichtes. 

£.  Foliated. 

b.  BlUttriges. 

144.  Variegated  copper  ore.     Bunt  kupfcrerz. 

145.  Copper  pyrites 

Kupferkics. 

146.  White  copper  ore. 

Weifs  kupfererz. 

147.  Fahl  ore. 

Fahlerz. 

148.  Copper  black. 

Kupfer  fchwartze. 

149.  Red  copper  ore. 

Roth  kupfererz. 

a..  Compaft. 

a.  Dichtes. 

b.  Foliated. 

b.  Blaltriges. 

c.  Capillary. 

c.  Haarformiges. 

150.  Tile  ore. 

Ziegelcrz. 

a.  Earthy. 

a.  Erdiges. 

b.  Indurated. 

b,  Verhartetcs, 

151.  Copper  axure. 

Kupfcrlafur. 

fl.  Earthy. 

a.  Erdige. 

h.  Radiated. 

b.  Strablige. 

ij2.  Mahchlte 

i 
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152. 

.  Malachite. 

Malachit. 

a.  Fibrous. 

a.  Fafrigcfrf 

b.  Compost. 

b.  Dichter. 

153- 

Copper  green.. 

Kupfergriin. 

IJ4 

Iron  fliot  copper  green. 

Eifenfchliffiges  kapfergrua# 

a.  Earthy. 

a.  Erdigcs. 

b.  Slaggy. 

b.  Schlackig^. 

'SS- 

Oliven  ore. 

Olivencrz. 

156. 

Copper  mica. 

Kupferglimmcr. 

«57- 

Copper  emerald. 

Eupferfchmaragd« 

6.  Iron  Genus. 

158. 

Native  iron. 

Gediegen  eifert* 

159. 

Iron  pyrites. 

Schvrefel  kies. 

a.  Common. 

^7.  Gemeinen 

*.  Radiated. 

b.  Strahlkies« 

r.  Liver  pyrites. 

c.  Leberkies% 

d.  Hair  pyrites. 

d.  Haarkics. 

160.. 

Magnetic  pyrites. 

Magnetkies. 

161. 

Magnetic  iron  (lone* 

Magnet  eifenftcin* 

a.  Compaft. 

b.  Gemeiner* 

b.  Iron  fand. 

b.  Eifen  fand^ 

162. 

Iron  glance. 

Eifenglanz. 

/7.  Common. 

a.  Gemeiner. 

tf.  Compaft. 

M,  Dichter. 

fi.  Foliated. 

fi.  Blattriger. 

6.  Iron  glimmer,    or 

iron  mica. 

i.  Eifenglimmeri! 

163- 

Ked  iron  flone. 

Roth  eifenftcin. 

n.  Red  iron  froth. 

a-  Rother  eifcnrahnl. 

b.  Ochry   red    iron 

b.  Ockriger   rotheifen?- 

flone. 

ftein. 

c.  Compaft. 

c.  Dichter. 

d.  Red  hematite. 

J.  Rother  glalkopf. 

164. 

Brown  iron  ftone. 

Braun  eifenftein. 

a.  Brown 
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a«  Brown  Iron  froth. 

a.  Brauner  etfenrahm. 

i.  Ochry  brown  iron 

b.  Ockriger  brauneifeo* 

fione. 

ftein. 

c.  Compa&. 

c.  Dichter. 

d*  Brown  hematite. 

4^  Brauner  glaikopf. 

165. 

Sparry  iron  ftone. 

Spath  eifenftein. 

x66. 

Black  iron  ftone. 

Schwartz  eifenftein. 

a.  CompaA. 

a.  Dichter. 

b.  Black  hematite. 

i.  Schwarzer  glalkop£ 

167. 

Clay  iron  ftone. 

Thon  eifenftein. 

a.  Reddle. 

a,  Rbthel. 

b»  Columnar  clay  iron 

b.  Stanglicher  thon  eifen* 

ftone. 

ftein. 

c.  Lenticular  play  iron 

c>  Linfenformigcs  thon 

ftone. 

eifenftein. 

d.  Jafpcry  clay    iron 

rf.  Jafpifartigesthonc;ftii- 

ftone. 

ftein. 

f.  Common  play  iroi^ 

f.  Gemeiner  thon  eifei|« 

ftone. 

ftein. 

y.  Iron  kidney. 

/,  Eifenniere. 

g.  Pea  ore. 

g.  Bohnerz. 

^68. 

Bog  iron  ore. 

Rafen  eifenftein. 

a.  Morafs  ore. 

/I.  Morafterz, 

i.  Swamp  pre. 

b,  Suropferz. 

c.  Meadow  ore. 

c,  Wiefenerz. 

169. 

Blpe  iron  earth, 

Blaue  eifenerde. 

170. 

Green  iron  earth. 

Griine  eifenerde. 

J.  Lead  Genus. 

171- 

Lead  glance. 

Bleiglanz. 

a.  Common. 

a.  Gemeiner. 

b*  Compaft. 

b.  Blcifchweif. 

17X. 

Blue  lead  ore. 

Blau  bleierz. 

173- 

Brown  lead  ore. 

Braun  bleierz. 

174. 

Black  lead  oi:e, 

Schwarz  bleierz. 

J75.  White 
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I75«  White  lead  ore. 

176.  Green  lead  ore. 

177.  Red  lead  ore. 
17B.  Yellow  lead  ore. 

J  79.  Natural  lead  vitriol. 
1 8c.  Lead  earth. 

a.  Coherent. 

b.  Friable. 


Weis  blelcrz. 
Grlin  bleierz. 
Roth  bleicrz. 
Gelb  bleierz. 
Natlirlicher  blcivitrioU 
Blcicrde. 

a.  Fcfte. 

b,  Zerreibliche. 


8;  Tin  Genus, 
181.  Tin  pyrites.  Zinnkies. 

x8l.  Tin  flone.  Zinnftein. 

185.  Connifli  tin  ore.  Kornifch  zinner^* 

9.  Bismuth  Genus. 

184.  Native  bifmuth.  Gediegen  wifmutbf 

185.  Bifmuth  glance.  Wifmuthglanz. 

186.  Bifmuth  ochre.  Wifmuthocker, 


^0. 

Zinc  Genus. 

187. 

Blende. 

Blende. 

a.  Yellow. 

a.  Gelbe, 

If.  Brown. 

i.  Braune. 

c.  Black. 

c.  Schwarze, 

x88. 

Calamine. 

Galmei. 

IX.  Antimony  Genus. 

J89. 

Native  antimpny. 

Gediegen  fpiefglas. 

19c. 

Grey  antimony. 

Grau  fpiefgla*. 

n.  Compaft. 

a.  Dichtes. 

/;.  Foliated. 

b.  Bliittriges. 

r.  Radiated. 

c,  Strahllgcs. 

d.  FefLtherofe. 

d.  Federerz. 

19T. 

Red  antimony. 

Roth  fpiefglaferz. 

192. 

White  antimony. 

WeTs  fpiefglarcrz. 

193- 

Antimpny  cchfe. 

• 

Sj>:€fgla5  oker. 

12. 
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12.  Cobalt  Genus. 

194. 

White  cobalt  ore. 

Weiffer  fpeiffcobalt. 

1               ^95^ 

Grey  cobalt  ore. 

Grauer  fpeiffcobalt. 

ig6. 

Cobalt  glance* 

Glanz  kobalt. 

197. 

Black  cobalt  ochre. 

Schwarzer  erdkobalt. 

a.  Earthy. 

a.  Schwartzer   kobalt 
mulm. 

J.  Indurated. 

4.  Fefter  fchwarzer  erd- 
kobalt. 

198. 

Brown  cobalt  ochre. 

Brauner  erdkobalt. 

199. 

Yellow  cobalt  ochre. 

Gelber  erdkobalt. 

SCO. 

Red  cobalt  ochr^. 

Rother  erdkobalt. 

a.  Cobalt  cruft. 

a,  Kobalt  befchlag. 

2.  Cobalt  bloom. 

i.  Kobalt  bliithe. 

13.  Nickel  Genus. 

aoi. 

Kupfer  nickel. 

Eupfernickel. 

102. 

Nickel  ochre. 

Nickel  ocker. 

14.  Manganese  Genus. 

203. 

Grey  mangauefe  ore. 

Grau  braunfteineri;. 

a.  Radiated. 

a.  Strahliges. 

*.  Foliated. 

b.  Blattriges. 

r.  Compaft. 

c.  Dichtes. 

d.  Eaithy. 

d.  Erdiges. 

204. 

Black  manganefe  ore. 

Schwarz  Braundeinerz. 

205. 

Red  manganefe  ore. 

Roth  Biaunfteinerz. 

15.    MoLTBDANE  GeNUS. 

206.  Molybdane.  Wafferblei. 

16.  Arsenic  Genus. 


207.  Native  arfcnic- 

208.  Arfenical  pyrites. 

a.  Common. 
Jf.  Silveriih. 


Gediegen  arfenic. 
Arfenikkies. 

a.  Gemeiner. 

b,  Weiferz. 

D  21)9.  Orpiment. 
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^o^.  Orpiment. 
a.  Yellow. 
h.  Red. 

Raufchgclb. 

a,  Gelbes  raufchgiclb^ 

b,  Rothes  raufchgcll)* 

17- 

ScHEELE  Genus. 

%xo.  Tungftcn. 
211.  Wolfram. 

Schwerftein. 
Wolfram. 

18. 

Menac  GI:nus. 

212.  Mcnacan. 

Menakan- 

213.  Rutile. 

Rutii. 

214.  Nigrine. 

215.  Iferine. 

Nigrin* 
Iferin. 

f5 

I.  Uran  Genus. 

216.  Pitch  ore. 

Pecherz. 

217.  Uran  mica. 

218.  Uran  ogfire. 

Uranglimmer^ 
Uranocker. 

20.  Sylvan  Genus. 
%xg.  Native  fjlvan.  Gcdicgen  fylvan, 

220.  Graphic  fylvan  ore.  Schrifterz. 

%%i.  Yellow  fylvan  ore.  Weifs  fylvancrz;. 

^2?.  Black  fylvan  ore,  Nagiakcrer?.  ' 
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Wenn  irgend  einc  Wiflenfchaft,  die  ihrcn  verchcr  aufl 
zeichnen  foll|  den  muth  des  enthofialmus  und  das  ertragen 
von  miihe  und  befchwerlichkeiten  erfordert,  fo  lit  es  der 
Mineralogie.  Der  Tbcolog,  der  Jurift,  der  Fhilofoph,  der 
fchbne  Geift  kann  ein  grolTer  Mann  auf  feinem  ftudier- 
zimmer  werden,  der  Afironom  vom  obfervatorium  die 
Kreife  der  Welten  beobachten,  und  fich  einen  unfterblichen 
namen  erwerben.  NIcht  fo  der  Mineralog  und  Naturfor- 
fcber.  Die  Natur  mit  ihren  vielen  Merkwiirdigkeiten,  und 
CTeheimniileni  will  felbft  betrachtet  fejn.  Ihr  Dienft  ift 
der  miihramfte,  fo  wie  ibre  Kenntnifs  die  reizendfte  und 
angenehmfte.  Auch  hat  die  Gbttin  keiner  WiiTenfchaft 
eifrigere  Liebhabcr,  keine  fo  viele,  die  die  martyrer  ihrcr 
ergebenheit  und  ftudiums  geworden  find* 
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C  L  A  S  S    L 

EARTHY    FOSSILS. 

FIRST      GENUS. 

DIAMOND    GENU5. 

Diamond. 
Demant,  or  Diamant. — Werner* 

Alamen  lapidofum  pellucldilliinam  hyalinum,  Lin*^^ 
Gemma  vera  colore  aqueo,  Cartheus* — Quartzum  no- 
bfle,  Borif. — Diamond,  Kirnv.  vol.  i.  p.  393 — Diamant^ 
Eflner.  b.  ^.  f.  54.  Ibid,  Emm.  b.  i.  f.  187. — Le  Dia^ 
mant|  Broth,  t.  i.  p.  153.  Ibid,  Hauy  Min.  t-  3.p.  287. 

External  Characters. 

'THHE  moft  common  colours  of  the  Diamond  are 
-^  white  and  grey.  The  varieties  of  white  are 
faow  white,  greyifli  white,  and  yellowifli  white;  of 
grey,  afli  grey,  fmoke  grey,  blueifh  grey,  pearl  grey, 
ydlowilh  and  greenifli  grey. 

Befides 
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Befides  thefe  two  colours,  it  occurs  blue,  red, 
brown,  yellow,  and  green. 

Of  the  blue  the  only  variety  which  Werner  pof- 
feffes  is  indigo  blue :  it  probably  pafles  into  red. 

Of  red  it  ^curs  rofe  red  and  cherry  red  ;  from  the 
latter  it  pafles  into  clove  brown  and  yellowifli  brown  j 
from  this  into  ochre  yellow,  wine  yellow,  lemon  and 
fulphur  yellow :  further  into  fifldn  green,  afparagus 
green,  piftachio  green,  leek  green,  and  laftly  into 
mountain  green :  which  latter  probably  pafles  into 
greenifli  grey. 

The  clove  brown  fometimes  approaches  to  black. 
The  indigo  blue  and  the  red  are  the  rarefl:  varie- 
ties. The  fnow  white  is  the  moft  highly  valued, 
and  the  grey,  and  fl:ill  more  the  brcfwn,  are  the  leafl 
valued. 

The  colours  are  mofl:  generally  pale  and  light,  fel-» 
dom  deep,  and  far  feldomer  dark. 

It  exhibits  a  moft  beautiful  play  of  colours. 

It  occurs  in  indeterminately  angular  and  complete- 
ly fphericjal  grains,  which  fometimes  prefent  planes 
of  cryftallizaiion :  it  alfo  occurs  cryftallized. 

Its  fundamental  cryftal  is  the  oSaedron,  which 
pafles  on  the  one  fide, 

ift.  Into  the  fimple  three-fided  pyramid,  with 
truncated  angles,  and  probably  alfa  into  the  fix  fided 
table,  in  which  the  terminal  planes  are  fet  alter- 
riately  oblique  and  ftraight  on  the  lateral  pbnes. 

2d,  On  the  other  fide  it  divides  itfclf  into  three 
branches. 

a.  Oftaedron; 
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a.  0£taedron  with  bevilled  edges,    the  bevilling 

planes  cylindrically  convex. 

b.  Oftaedron  with  once  broken  bevilled  edges. 

c.  Oftaedron  with  truncated  edges,  and  tlie  trun- 

cating planes  cylindrically  convex. 
When  the  bevilling  planes  of  a  become  fo  large  as 
to  caufe  the  planes  of  the  oftaedron  to  difappear,  an 
oftaedron  is  formed  in  which  each  plane  is  divided 
into  three,  and  the  dividing  edge  runs  from  the 
middle  point  to  the  angles. 

When  the  planes  of  h  increafe  in  the  fame  propor- 
tion,  every  plane  of  the  oftaedron  becomes  divided 
into  fix,  fo  that  three  edges  run  from  the  middle 
point  to  the  middle  of  the  lateral  edges,  and  three  to 
the  angles  of  the  oftaedron. 

When  the  truncating  pjanes  of  c  increafe  fo  much 
as  to  caufe  the  original  ones  to  difappear,  the  garnpt 
dodecaedron  with  cylindrical  convex  lateral  planes  is 
formed.  Of  this  figure  the  following  varieties  and 
twin  cryftals  occur.    . 

J  •  When  the  planes  of  the  acuminations  very  nearly 
touch  each  other,  a  double  three-fided  pyra- 
mid is  farmed. 
2.  Garnet  dodecaedron  with  divided  planes ;  in 
this  figure  each  plane  is  divided  into  two,  and 
the  dividing  edge  pafTes  through  the  obtufe 
angle  of  the  rhomb. 
2.  If  two  cryftals  refembliag  the  preceding,  but 
with  undivided  planes,  arc  turned  around  a 
fixth  of  their  periphery,  t^nd  puflied  into  each 
ptjier,    ^    very   fiat    ihrec-fided   pyramid   is 

formed, 
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formed,  in  which  the  lateral  planes  of  the  one 
are  fet  on  the  lateral  planes  of  the  other,  and 
the  remains  of  the  prifms  form  four-planed 
acuminations  on  the  angles  of  the  common 
bafe, 

4.  If  two  garnet  dodecaedrons,  with  divided  planes, 

are  turned  around  a  fixth  of  their  periphery, 
and  pufhed  into  each  other,  a  very  fliort 
fix-fided  piifm  is  formed,  which  is  deeply  and 
flatly  acuminated  on  both  extremities  by  fix 
planes,  w  hlch  are  fet  on  the  lateral  planes. 

5.  When  the  prifm  of  four  difappears  a  double  fix- 

fided  pyramid  is  formed. 

The  cryftals  are  fmall  and  very  fmall,  feldom  mid- 
dle fized,  and  very  rarely  large. 

The  furface  in  the  oftaedron  is  fmooth,  alfo  ftreak- 
cd  ;  that  of  the  grains  uneven,  granulated,  alfo 
fometimes  approaching  to  druffy,  and  frequently 
rough. 

Externally  its  luftre  alternates  from  fplendent  to 
glimmering ;  internally  it  is  always  fplendent,  even 
often  fpecularly  fplendent,  and  adamantine. 

The  fraSure  is  ftraight  and  perfeftly  foliated  with  a 
fourfold  equiangular  cleavage,  and  the  cleavages  are 
parallel  with  the  fides  of  the  oftaedron. 

The  fragments  are  oSaedral,  or  in  the  figure  of 
a  tetraedral  pyramid. 

It  is  commonly  unfeparated,  ( unable foncUrt)  yet  it 
fometimes  very  rarelv  occurs  in  fmall  and  Ime-^raiaed 
diftinft  concretions. 

Commonly 
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Commonly  it  is  not  completely  tranfparentj  in 
mod  cafes  it  rather  incline  to  femitranfparent. 

Hard  in  the  higheft  degree. 

Brittle. 

Not  particularly  difficultly  frangible. 

Not  particularly  heavy ;  approaching  heavy. 

Specific  gravity— 3,600,  Werner — 3,400,  Wallerius 
•^3^500,  Cronjiedi — 3,5 18^  Mufchenbroeck — 3,521, 
Brifon — 1^666^  Mufchenbroeck y  yellow  brafilian. 


Conjlitueni  Parts. 

Boece  de  Boot,  in  his  Hiftory  of  Gems,  publiflied  in 
1609,  conjeftured  that  the  diamond  was  an  inflam- 
mable fubftance.  In  1673  Mr  Boyle  difcovered,  that 
when  expofed  to  a  high  temperature,  part  of  it  was 
diffipated  in  acrid  vapours.  In  1694  and  1695  ^ 
feries  of  experiments  was  made  in  prefence  of  the 
Grand  Duke  of  Tufcany,  which  confirmed  thofe  of 
Mr  Boyle,  and  fliewcd,  that  the  diamond,  although 
the  hardeft  of  foffils,  agreed  with  combuftible  bodies 
in  being  combuftible.  In  1 704  Sir  Ifaac  Newton,  in 
his  great  work  on  Optics,  hinted,  that  from  its  very 
great  refrafting  power,  it  might  be  an  unSuous  fub- 
ftance  coagulated*.     The  experiments  of  Darcet, 

♦  Newton  doc»  not  appear  to  have  been  acquainted  with  the 
experiments  made  in  Tufcany ;  and  befides,  a  confiderable  part  of 
bis  work  on  Optics  was  written  in  1675.  ' 

E  Chemica 
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Lavolfier,  Tennant,  Lampadiu8,'and  Morveau,  have 
demonftrated  that  it  js  nearly  pure  carbone. 


Chemical  Cbaraders. 

Begins  to  burn  at  a  temperature  not  exceejiing 
14°  or  is"*  of  Wedgcwood  *. 


Fhyfical  Charaders. 

It  ihcws  figns  of  pofitive  eleftricity  by  rubbing ;  and 
}t  is  faid  to  fhine  in  the  dark,  after  having  been  ex« 
pofed  for  fome  time  to  the  rays  of  the  fun.  This  lat- 
ter  property  is  denied  by  Werner,  who  affirms  that  he 
repeatedly  made  the  experiment,  but  without  fup- 
cefs. 


Ceognostic  Situation. 

Jt  is  found  fometimes  loofe  in  fand,  fometimes  in- 
clofed  in  a  loamy  earth,.  Its  original  repofitory 
(lagcntdttc)  is  ftill  imperfeftly  known.  Werner 
iufpeds  that  it  occurs,  like  hyacinth,  zircon,  pyrope 
and  fpinelle,  imbedded  in  rocks  belonging  to  the 
pe\veft  floetz  trap  formation. 

♦  Nicholfon's  Journal,  v.  104. 

Ggo^raplm 
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Geographic  Situation. 

It  is  found  in  India  and  South  America*  In  India 
it  occurs  chiefly  in  the  provinces  of  Golconda,  Vifa- 
pour,  and  at  the  foot  of  the  Orixa  mountains  in  Ben- 
gal. It  is  faid  to  have  been  found  in  the  peninfula  of 
Malacca  and  the  ifland  of  Borneo.  In  South  Ame- 
rica it  has  hitherto  been  only  found  in  the  diftri£l  oF 
Serra  Dofrio,  in  Brazil. 


Ufe. 

The  ufes  of  diamond  in  jewellery,  and  for  cutting 
hard  foflils  arc  well  known  :  the  detail  refpefting  the 
different  modes  of  cutting,  poliihing,  and  valuing^ 
will  be  given  in  that  part  of  this  work  which  treats 
of  Occonomical  Mineralogy. 


E  %  SECOND 
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SECOND     GENUR. 

ZIRCON    GENUS. 

FIRST    SPECIES. 

Zircon,. 

Zirkoiu — Werner. 

Topazlus  clarus  hjalinus  jargon,  Wall^  t.  I.  p.  152-- -^ 
Jargon  de  Ccylan,  Rome  de  Z.  t,  i.  p.  229.  Id.  Bom. 
t.  I.  p.  77. — ZirkoD,  Wtd,  f.  233.  Id.  Kirw.  vol.  I. 
p.  257,  Id.  EJhur.  b.  2.  f.  35.  Id.  Emm.  b.  1.  f.  3. 
— Giargonc,  Nap.  p.  105. — Zircon,  Xtfiis*  t.  2.  p.  204*. 
Id.  Broch.  t.  I.  p.  159.  Id.  Hauy.  X.  2«  p.  465. 

External  CharaSers. 

Its  chief  colour  is  grey ;    but  it  occurs  alfo  green,- 
blue,  red,  yellow,  and  brown. 

The  varieties  of  grey  are  greenifh,  yellowifh,  aih^ 
and  fmoke  grey ;  fometimes  it  approaches  to  blueifli 
grey.  The  fmoke  and  afli  grey  varieties,  when  pale, 
approach  to  white. 

The  yellowilh  grey  fometimes  paffes  into  yellow. 
The  green  paffes  into  oil-olive,  and  into  an  inter- 
mediate colour  between  piftachio  and   leek  green, 
and    even    into    grafs    green:       From    the    olive 
green  it    palfes  into  broccoli   brown,    (which  is 

chara£teriflic 
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charaderiitic  of  zircon),  from  this  into  plumb  Woe, 
and  columbine  red ;  and  laftly  into  yeilowiih  and 
reddifh  brown. 

The  colours  are  fomctimes  dark,  fometimes  vary 
dark,  and  alfo  light ;  and  from  their  falling  moxe  <nr 
lefs  into  grey  are  always  a  little  muddy. 

It  occurs  mod  commonly  in  roundiih  angular 
pieces,  which  have  almoft  always  rounded  angles  and 
edges.  Alfo  cryftallized  ;  the  figures  of  its  cryftak 
are  as  follows : 

I.  A  redangular  four-fided  prifm  fomewhat  ilaily 
acuminated  by  four  planes,  which  are  fct  oa 
the  lateral  planes. 
Of  this  figure  the  following  varieties  occur : 
1.  The  lateral  edges  truncated. 
a.    The  angles   formed    by   the    acuminating 
and  lateral  planes  bevilled ;  when  thefe  ia- 
creafe, 
3,    Very    acute  eight  planed    acumination    is 
formed, 
a.  A  very  flat  oftaedron  which  is  formed  by  the 
meeting  of  the  two  acuminations.     It' is  either 
perfed,  or  the  edges  or  angles  on  the  com* 
mon  bafis  are  truncated. 
The  cryftals  are  almoft  always  fmall  and  very  finally 
very  feldom  middle  fized,  and  ftill  feldomer  large. 
They  are  all  around  cryftallized  Cum  und  urn  crystal* 
Ufirtjj  confequently  have  been  formed  imbedded. 

Surface  of  the  cryftals  generally  fmooth,  and,  when 
it  has  been  well  preferved,  is  fhining,  bordering  on 
flrongly  fplendent;    that  of  the  angular  pieces  is 

fometimes^ 
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fometimes  uneven  and  fometimes  rough,  and  vs 
gliftening. 

Internally  its  luftre  is  ftrongly  fplendcnt,  and  re- 
finous,  paffing  into  sLdamantine. 

Frafture  perfeftly  fmall  conchoidal. 

Fragments  indeterminately  angular,  fharp-edged. 

It  is  intermediate  between  tranfparent  and  femi- 
tranfparent,  and  approaches  fometimes  more  to  the 
one,  fometimes  more  to  the  other,  and  is  duplicating 
tranfparent  *. 

Hard  in  a  high  degree,  very  little  affe£l;ed  by  the 
filet. 

Brittle.    . 

Not  particularly  difficultly  frangible. 

Heavy. 

Specific  gravity — 4,700,  Werner. — 4,615,  Klaproth.^^ 
4,6666,  Karjlen* 


"^                 Constituent  Parts. 

Zirconia, 

69,0 

Silica 

26,50 

Oxyd  of  iron. 

0,50 

96,0 

Klaproth\  b,  I,  £.222*. 

«  Hauf . 

t  Eftncr. 

Chemical 
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Chemical  Chambers. 


It  is  infufible  without  addition  by  the  blow  pipe  \ 
with  borax  it  forms  a  colouriefs  tranfparent  glafs. 


Geognostic  Situation. 

ITie  manner  of  its  occurrence  has  not  as  yet  been 
fatjsfeiftorily  afcertained.  Werner,  from  its  granular 
external  {hape,  and  the  nature  of  the  country  where 
it  is  found,  fufpefts  that  it  occurs  imbedded  in  rock? 
Jxlonging  to  the  neweft  floetz  trap  formation. 


Geographic  Situation. 

In  the  ifland  of  Ceylon,  where  it  was  firft  difco- 
vered,  it  is  found  in  the  fand  of  a  river,  accompanied 
by  cryftals  of  fpinelle,  tourmaline,  ceylanite,  &c. 
and  Kammerrath  Von  Schlotheim  and  Brochant  in- 
form us  that  it  has  been  lately  found  at  Friedrich- 
fchwam  in  Norway,  imbedded  in  a  rock  compofed  of 
tomblende  and  felfpar  *. 


f  Probably  floetz  grecnftonc, 
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Vfe. 

It  is  frequently  cut  as  a  precious  flone,  and  cm- 
plcyed  for  various  purpofes,  but  pirticularly  as  an 
dimament  in  mourning  drefs.  When  it  is  cut  it  ex- 
hibits in  a  faint  degree  the  play  of  colours  of  the  dia- 
mond ;  and  fuch  varieties  are  not  unfrequently  told  as 
inferior  kinds  of  diamond,  and  ufed  by  watch-makers 
in  jewelling  watches. 


Obfervations. 

On  account  of  its  great  fiardnefs  and  confiderable 
fire,  fome  of  the  older  mineralogifts  believed  it  to  be 
a  Tariety  of  diamond ;  and  others,  from  its  co- 
lours, have  placed  it  fucceflively  with  topaz,  fap- 
phire,  and  ruby.  The  fagacious  Rom^  de  Lifle, 
however,  fufpedted  that  it  was  effentially  diiierent 
^om  all  thefe  flones ;  and  Werner,  by  \\\\  accurate 
examination  of  its  external  characters,  referred  it  to 
Its  prefent  place  in  the  fyftem. 


SECOND 
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SECOND    $PECIES. 

Hyacinth. 
Hiacinth.— Jr^r;/^r. 

fsjncurius  peterum  Hill.  7leophr.  117. — ^Topazias  flave 
rnbens,  hjacinthusi  Wall,  t,  i.  p.  252.---Hjacinthc, 
Bruciman,  AhhandL  v.  d.  Edeljl.  f.  109.  Rome  d.  L. 
t«  2.  p.  281.  Deffin  Beitrage  bierzu.  f.  65.  Born,  t.  2. 
f.  77*  JFid.  f.  254.  KirW'  vol.  I.  p,  257.  EJrtfr'  b.  2* 
£•  141.  Reu/j^j  MitUigebirge,  f.  147.  ^m^.  b.  I.  f.  205. 
Giacinto,  J^7il^.  p.  109. — L'Hjaciathc,  Brocb.  t.  it 
p.  163. 

External  Charaden. 

•Its  chief  colour  is  hyacinth  red,  which  pafTes  on  th« 
one  fide  into  reddifh  brown,  on  the  other  into  orange 
yellow.  From  the  reddifli  brown  it  paffes  into  pale 
blood  red,  flefli  red,  pearl  grey,  reddifh  and  greyifh 
white ;  and  from  the  pearl  grey  into  blueifh  grey, 
fmoke  grey,  and  yellowilh  grey.  From  the  orange 
yellow  it  paffes  into  greenifli  grey  and  greenifli  white. 
The  white  and  grey  varieties  are  the  rareft.  It  oc- 
curs in  grains,  and  alfo  cry(lalli:?:ed.  The  cry  dais 
are, 

The  reQangular  four-fided  prifm,  flatly  (more 
acute  than  the  zircon)  acuminated  by  four  planes, 
vl^ich  are  fet  on  the  lateral  edges. 

F  Of 
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Of  this  figure  the  following  varieties  occur : 

J  •  The  lateral    edges  truncated :    when  thefe 

truncations  increafe, 
2:  The  zircon  cryftal  is  formed. 

3.  When  the  prifm  becomes  lower  and  lower 

and  the  acuminations  approach  fo  near 
that  they  touch  each  other  in  a  point,  the 
garnet  dodccaedron  is  formed. 

4.  The  garnet    dodecaedron   fometimes   pafles 

into  a  very  flat  odaedron.  This  is  the 
rareft  figure. 

The  cryftals  are  fmall,  feldom  middle  fized,  and 
very  rarely  large. 

They  are  always  imbedded. 

The  lateral  planes  are  always  fmooth,  and  exter- 
nally (hining. 

Internally  it  is  fplendent  j  and  vitreous,  inclining  a 
little  to  refinous. 

Its  frafture  is  perfectly  flraight  foliated,  twofold 
cleavage.  The  folia  crofs  each  other  reSangularly 
in  the  direftion  of  the  diagonal,  fo  that  ihey  interfeft 
each  other  in  the  line  of  the  axis  of  the  prifm. 

The  fragments  are  indeterminately  angular,  fharp 
edged. 

It  is  tranfparent  pafling  into  tranflucent,  and  is  du- 
plicating tranfparent  **. 

Very  hard  j  fcratches  quartz  f. 

*   Haiiy. 
•J;  Hauy. 

Not 
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Not  particularly  difficultly  frangible. 
Feels  a  little  greafy  when  cut. 
Not  particularly  heavy,  paffing  to  heavy. 
Specific    gravity — 4,0000,  Karjlon — 4,545   and  4,620, 
Ktaproth — 4,386,  Hauy. 


Constituent  Parts. 


Hyacinth  of  Ceylon. 
Zirconia  70 

Silica  25 

Oxyd  of  iron  0,50 

Lofs  4,50 


100, 
Klaprotb,  b.  i.  f,  231. 


Hyacinth  of  Expailly. 
64,5  6,6,0 

2,0  2,P 

1,5  1,0 


100,  lOOy 

Vauquelin,  (J.  d.  M.  N. 
26.  p.  106.) 


Chemical  Chara£lers» 

Expofed  to  the  blow  pipe  it  lofes  its  colour,  but 
not  its  tranfparency.  It  is  infufible,  excepting  with 
borax,  which  converts  it  into  a  white  tranfparent 
glafs.  Vauquelin.  Expofed  to  a  ftreani  of  oxygen  gas 
it  melts  into  a  greyifli  white  glafs  bead.     Lampadius. 


F  2 


Geogno:tic 
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Geognostic  Situation* 

In  Bohemia  it  \t  found  in  rocks  belonging  to  the 
neweft  floetz  trap  formation  (probably  Wacce) ;  and 
in  Ceylon  it  occurs  in  fand,  accompanied  with  fpinelle 
fapphire,  oriental  ruby,  zircon,  tourmaline,  ceylanite, 
and  iron  fand,  according  to  the  obfervations  of  the 
Count  de  Boumon* 


Geographic  Situation. 

The  Ifland  of  Ceylon,  which  is  fo  remarkable  for 
the  variety  of  gems  which  it  affords,  is  the  principal 
place  of  occurence  of  hyacinth.  It  is  found  alfo 
in  Spain,  near  Lifbon  in  Portugal,  in  the  rivulet 
Expailly  in  Auvergne  in  France,  in  Italy,  and  at 
Meronitz  and  Hohenftein  in  Saxony ;  probably  alfo 
at  the  Ely  in  Fifefhire  in  Scotland. 


uje. 

It  takes  a  fine  polifli,  and  when  it  is  pure  (particu- 
larly the  red  and  yellow)  is  very  much  prized :   it  is, 
however  very  often  veficular,   which  diminiflies  its 
value  and  beauty. 


Obfervations* 
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Ohfervations. 

The  hyacinth  of  Werner  is  the  lyncurium  of  the 
ancients ;  and  the  amethyft  of  modem  imters  appears 
to  be  their  hyacinth* 


THIRD 
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THIRD     GENUS. 

^jlinT  genus. 
FIRST    SPECIES. 

ChryfoberylL 

Krifoberill. — Werner. 

Chryfolithuscolores  refleftensVarios,  chryfobcryllus,  WalZf 
t.  I.  p.  256. — Krifoberil,  Wid.  f.  246. — Ilfid.  Kirw. 
vol.  I.  p.  iSi.EJlner^  b.  2.  f.  6^.  Ibid.  Emm.  b.  i.  f.  X9. 
Crifoberillo. — Nap.  p.  134.  — Chryfopal,  Lam.  t.  a.  p. 
244. — Le  Chryfoberil,  Brocb.  t.  1.  p.  167. — Cynio- 
phane^  Hauy*  t«  2.  p.  491. 

External  CharaderL 

Its  chief  colour  is  afparagus  green  ;  it  paffes  on  the 
one  fide  into  apple  green,  mountain  green,  and 
greenifh  white;  on  tlje  other  fide  it  paffes  through 
light  olive  and  oil  green  into  light  yellowifli  grey, 
which  inclines  ftrongly  to  brown,  and  even  paffes  to 
reddifli  brown. 

It 
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It  exhibits  a  milk  white  light  (fchein)^  which  is 
arery  charafteriftic  ;  when  this  h'ght  inclines  much  to 
blue,  it  is  faid  to  opalefce. 

It  occurs  in  roundifh  and  angular  grains,  which 
fometimes  approach  in  fhape  to  the  cube,  and  which 
have  generally  worn  (obfolete)  edges ;  alfo  in  rolled 
pieces.  It  occurs  but  feldom  cryftallifed.  The  fol- 
lowing are  its  cryftalline  figures : 

1.  Longifti  thick  fix  fided  table,  having  truncate4 

lateral  edges,  and  longitudinally  ftreaked 
lateral  planes. 

2.  When  the  truncating  planes  increafe,  the 

table  pafies  into  a  double  fix-fid  edpyramid, 
in  which  the  Aimmits  of  the  acuminations 
are  fometimes  truncated. 
The  cryftals  are  fmall. 

The  furface  of  the  grains  is  intermediate  between 
rough  and  fmooth,  and  is  gliftening. 

The  cryftals  are  externally  (hining,  internally  fplen- 
dent,  and  intermediate  between  refinous  and  vitreous, 
but  more  approaching  the  firft. 
Its  frafture  is  perfeftly  conchoidal. 
Fragments  indeterminately  angular  and  fharp  edged. 
Semitranfparent  and  faintly  tranfparent. 
Hard  ;  fcratches  quartz  *.  ' 

Brittle. 

Not  particularly  eafily  frangible. 
Not  particularly  heavy,  approaching  h^avy. 
Specific  gravity .^3,600,  3,720,  fT/fyv/rr.— 3,710,  A'/t^- 
roh — 3,7961,  Hauy. 

*  Hauy. 

Constituent 
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Constituent  Parts^ 

Alumiaa  71,5 

Silica  z8^o 

Lime  6^0 

OzjdofiroQ  ii5 

Lofs  3,0 


109 

Accoirdiag  to  l^Japrqii,  |>«  I*  (.  loai 


Chemical  Cbaraders^ 

Bef^e  the  blow  pipe  it  i$  iofufiUe  without  addxi 
lion,  (Lelievre.) 


Geopwstic  Situation 

Is  ftill  unknown*    Werner  fufpeds  that  the  ^rain^ 
occur  imbedded. 


Geographic  Situation* 

It  18  found  in  Brazil,  and,  according  to  Count  de 
Bournon,  in  the  fand  of  Ceylon,  along  with  rubies^ 
fapphires,  &c. 
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Ufe. 

It  is  fometimes  cut  fqr  ring  ftones,  and  is  ufually 
fet  with  a  yellow  foil ;  it  is  however  rare  and  very 
feldom  to  be  met  with  in  the  poffeffion  of  jewellers. 


Obfervation^ 

It  is  known  in  commerce  by  the  name  of  opalef- 
cent,  or  oriental  chryfolith. 


SECOND 
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SECOND    SPECIES. 

Chryfolite. 

Krifolith . — Werner. 

Chrjfolithus  obfcure  virefcens,  TVa/l.  p.  256 — Kryfolith, 
U^U.  264. — Chrjfolite,  Kirw.  vol.  i.  p.  262.  Id.  BJlner. 
b.  2.  f.  I22.  Id,  Emm.  b.  1.  f.  26. — Chryfolito  nobile, 
Nap.  p.  127,  Peridot,  Lam,  t.  2.  p.  250 — La  Chryfo- 
lithc,  Brocb.  t.  1.  p.  170.  Peridot.  Hauy.  t.  3.  p.  198. 

External  Cl^araBers* 

Its  chief  colour  is  piftachio  green,  of  all  degrees  of 
intenfity  :  fome  varieties  approach  to  the  olive  green, 
others  to  grafs  green,  and  even  to  broccoli  brown. 
Certain  rare  varieties  exhibit  fpots  of  a  clove  brown 
colour.  In  fome  fpecimens,  befides  the  green  colour, 
cherry  red  tints  are  to  be  obferved. 

It  occurs  fometimes  in  original  angular  pretty 
(harp  edged  pieces,  which  are  frequently  notched^ 
and  exhibit  a  peculiar  rough  fcaly  fplintery  furface  j 
alfo  in  rolled  pieces,  and  cryftallized.  • 

Its  cryflallizations  are  as  follows : 

I.  A  broad  redangular  four-fided  prifm,  having 
its  lateral  edges  fometimes  truncated,  fome- 
times 
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times  bevilled,  and  acuminated  by  fix  planes 
of  which  two  oppofite  ones  are  placed  on 
the  fmaller  lateral  planes,  and  the  other 
four  on  the  planes  formed  by  the  trunca- 
tion of  the  lateral  edges.  The  fummit 
angle  formed  by  the  meeting  of  the  four 
planes  is  more  acute  than  that  formed  by 
the  meeting  of  the  two. 

2.  Differs  from  the  preceding  only  in  having  two 

additional  acuminating  planes  which  are  fet 
on  the  larger  lateral  planes,  between  the 
planes  which  are  fet  on  the  truncating 
planes. 

3.  The  figures  No.   i   and   2  have   fometimes 

their  fummits  truncated  by  a  cylindrical 
convex  plane,  the  curvature  of  which  ex- 
tends between  the  fmaller  planes  of  the 
acumination, 

4.  Some  cryftals  are  fo  thin  that  the  fmaller  la- 

teral planes  almoft  entirely  difappear,  and 
the  larger  ones  are  a  little  curved,  fo  that 
the  cryftal  has  a  tabular  afpeft. 
The  lateral  planes  are  deeply  longitudinally  fl:reak. 
ed.    The  cryllals  are  fmall  and  middle  fized. 

The  external  furface  of  the  cryftals  is  fplendent, 
internally  fplendent  and  vitreous. 
Fradure  perfedly  conchoidal. 
fragments  indeterminately  angular  {harp  tjged. 
It  is  perfed  and  duplicating  tranfparent. 
Hard  in  a  low  degree. 

G  2  BmtlQ 
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Brittle. 

Eafily  frangible. 

Not  particularly  heavy,  approaching  to  heavy. 

Specific  gravity— 3,340,  3,410,  fT^friwr.— 3,428,  Hauy. 


Chemical  Cbaraders.  • 

Before  the  blow  pipe  it  is  infufible  without  addi- 
tion ;  with  borax  it  forms  a  tranfparent  green  glafs. 
Vauquelin. 


Con/iituent  Paris. 

f  Cryftalized.  Cut.  Cryftalized. 

Silica  38,0  39  38 

Magnefia         39,5  43,5  50,5 

Oxydofiron,  19,0  19,0  9,5 

X-ols  3,5  2,0 


100  101,5  100 

Klaprotb.  VauyueUru 


Geognostic  Situation 


Is  not  well  known}  Werner  fufpefts  that  it  occurs 
'  jmbedded. 

Geographic 
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Geographic  Situation. 

Is  found  principally  in  Upper  Egypt :  it  has  been 
alfo  found  in  Bohemia ;  and,  according  to  Brochant^ 
in  the  ifle  of  Bourbon. 


Ufe, 


It  is  employed  as  a  precious  ftone  in  different  kind 
of  jewellery,  but  on  account  of  its  inferior  hardnefs 
not  very  highly  valued. 


Obfervationsl 

1.  Werner  is  of  opinion  that  the  ftone. defcribed 
by  the  ancients,  under  the  name  of  yellow  chryfolite, 
is  not  the  true  chryfolite,  but  our  Topaz. 

2.  Rome  de  Lifle  and  Bom  have  defcribed  fpargel 
ftone  by  the  name  chryfolite  j  and  other  writers  have 
confounded  it  with  chryfoberyl  and  oil  green  beryl  j 
and  feveral  of  the  moft  diftinguifhed  French  mine- 
ralogifts  ftill  confider  it  but  as  a  variety  of  Olivine. 


THIRD 
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THIKD    SPECIES, 


Olivine. 

Olivin. — Werner. 

Cftryfolitc  en  grains  Jrregulicrs,  De  Bom.  U  r.  p.  7©. 
— Olivin,  Wid.  f.  261.  Id-  Kirw.  vol.  i.  p.  263.  Id. 
Emm.  b.  i,  f.  35 — Cryfolito  commune,  Nap.  p.  131. 
Olivine,  Lam.  t.  «:.  p.  278.  Id.  Brocb.  t,  i.  p.  17^ — . 
Peridot  granulifoyme,  Hauy.  t.  3.  p.  205. 


External  Charaders. 

Its  moft  frequent  colour  is  afparagus  green  of  dif- 
ferent degrees  of  intenfity ;  feldom  inclining  to  olive 
and  piftachio  green.  An  intermediate  colour  between 
afparagus  and  olive  green  may  be  confidered  as  its 
charafteriftic  colour. 

When  it  is  weathered  it  paffes  into  a  kind  of  yel- 
lowifh  brown. 

It  occurs  imbedded,  alfo  in  roundifli  pieces,  and 
grains,  and,  very  rarely,  cryftallized  in  reftangular 
four-fided  prifms. 

Internally  it  is  fhining,  fometimes  inclining  to  glif-* 
teeing,  fometimes  to  fplendent ;  and  is  refmous. 

It 
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It  has  an  imperfeftly  fmall  conchoidal  frafture, 
which  pafles  fometimes  into  the  fplintery  and  uneven^ 
The  cryftalized  has  fometimes  an  impcrfeftly  foli- 
ated fradure,  with  a  two-fold  tleavage,  arid  fuch  va- 
rieties poffefs  the  greateft  tranfparency  and  luftre. 

Its  fragments  are  indeterminately  angular  and  fharp 
edged. 

The  larger  pieces  and  grains  fhow  a  tendency 
to  fmall  grained  diftinfl  concretions. 

Semitranfparent,  which  pafles  into  tranflucent  and 
tranfparent. 

Very  eafily  frangible. 

In  a  low  degree  hard. 

Not  particularly  heavy. 

Specific  gravity^ — 3,225,   rFi?rwr.— -.3,265,  Ktaproth. 


Chemical  Charaders. 

Before  the  blow  pipe  it  is  nearly  infufible  without 
addition  ;  with  borax  it  melts  into  a  dark  green  bead. 
It  lofes  its  colour  in  nitrous  acid,  the  acid  diflblving 
the  iron,  which  is  its  colouring  ingredients 


Constituent 
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Constituent 
Olivine  of  Unkel. 

Parts. 

Olivine  of  Karlfberg 

a  little  decompofed. 

Silica 

48 

to 

50                52 

Magncfia 

37 

to 

38,30            37»7S 

Lime 

0,25 

alfo 

0,20                     0,12 

Oxyd  of  iron 

12,5 

alfo 

12,0              10,75 

LofB 

2,25 

] 

100,62 

[00,70           100,62 

Khproth^  b.  I.  f.  112. 

.  Geoznostic  Situation, 


^b 


It  occurs  imbedded  in  bafalt,  and  is  generally  ac- 
companied with  augite.  Brochant  fuppofes  that  it  is 
fometimes  of  a  pofterior  origin  to  the  rock  in  which  it 
is  found,  becaufe  it  occurs  in  roundifh  pieces  that  ap- 
pear to  have  filled  pre-exifting  fpaces ;  he  has  not, 
however,  adduced  any  fact  to  render  this  opinion 
probable.  Karften  mentions  that  he  found  boulders 
of  olivine  inclofed  in  the  bafalt,  behind  Landeck  in 
the  county  of  Glatz  *.  This  will  not  appear  impro- 
bable, when  we  recoiled  that  the  neweft  floetz  trap 
has  been  often  repeated  j  contemporaneous  pieces 
may,  however,  have  been  miitaken  for  rolled  pieces. 

•  Neiie  fchriflcn  dar  GefcUfch.  naturfors.  Freunde.  Berlin, 
b.  I.  f.  266. 

Geographic 
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Geographic  Sitmtion* 

It  occurs  very  abundantly  in  Bohemia ;  alfo  in 
Hungary,  Stiermark,  Auftria,  France,  England,  Ire- 
land, Scotland,  Sweden,  Iceland,  and  Morway  Pieces 
the  fize  of  a  man's  head  are  found  in  the  Habicht- 
walde  and  at  Lichtenwalde. 


Obfervations. 

I.  Hauy  unites  this  fpecies  with  the  chryfolite,  and 
mames  it  peridot  granuliforme.  This  arrangement 
cannot  be  admitted,  becaufe  olivine  differs  from  chry- 
folite  or  peridot  in  colour,  in  form,  in  frequency  of 
cryftallization,  in  having  diftin£k  concretions,  and  pof« 
feffing  greater  frangibility. 

a.  The  naioe  olivine  is  derived  from  die  ofive 
green  colour,  which  is  chara£teriftic  of  it. 


H  FOURTH 
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FOURTH    SPECIES. 


Augite. 

Augit. — Werner. 

Pyroxene,  Daub.  p.  II — Augit,  EJiner^  b.  2.  fr  129.  Id. 
Emm.  b.  3.  f.v24l. — Volcanite,  Lam*  t.  2.  p.  3^7— 
L' Augite,  BrocB.  t.  i.  p.  179. — Pyroxene,  Hauy.  x*i* 
p.  80. 

External  Characters* 

Its  chief  coloui^  is  blackifti  green,  which  fometimes 
paifes  into  greeniih  black ;  it  feldom  pafles  to  leek 
green  and  ftiU  feldonier  into  a  kind  of  liver  brown. 

It  occurs  moflly  in  indeterminately  angular  pieces 
and  roundifh  grains,  and  fometimes  cryflallized.  Its 
cryftallization  is  as  follows  : 

Broad  rectangular  fix-fided  prifm,  with  two  broad- 
er and  four  fmaller  lateral  planes,  bevilled  on  both 
extremities,  and  the  bevilling  planes  fet  obliquely  but 
parallely  on  thofe  lateral  edges,  which  are  formed  by 
the  fmaller  lateral  planes.  When  thefe  edges  are 
truncated  it  forms  an  eight-fided  prifm,  where  the  be* 

villing 
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vjlUng  planes'are  fet  on  the  two  fmaller  oppofite  late- 
rar  planes  *. 

The  cryftals  are  moftly  fmall,  feldom  middle  fized, 
^nd  are  ail  around  cryftallized,  and  imbedded. 

Internally  its  kiftre  is  fliining,  which  'approaches 
fometimes  to  gliftening,  fometimes  to  fplendent,  and 
is  refinous* 

Its  frafture  is  uneven,  paffing  to  imperfeSly  fmall 
conchoida),  and  approaching  fometimes  to  perfeftly 
conchoidal.  Some  varieties,  particularly  the  cry- 
ftallized,  prefent  an  imperfeftly  foliated  frafture, 
which  pafles  into  perfeftly  foliated,  with  a  twofold 
obliquely  interfering  cleavage  f. 

Fragments  indetermmatdy  angular,  pretty  fharp 
edged. 

It  is  only  tranflucent,  and  faintly  tranfparent,  oa 
account  of  the  darknefs  of  its  colours  :  the  fplendent 
variety,  with  conchoidal  frafture,  pofleffes  the  greateft 
degree  of  tranfparency. 

Hard. 

Not  particularly*  eafily  frangible. 

Not  particularly  heavy,  approaching  to  heavy. 

Specific  gravity —  3,471,  Werner. — 3,777,  Reufs,— 
3,1265,  Hauy. 

*  It  18  faid  to  occur  alfo  in  twin  cryftals. 

f  Dr.  Reufs  aflerts  that  he  obferved  a  threefold  cleavage,  and 
^rochant  ftatcs  the  fame  obfervation.  The  fhape  of  the  frag- 
incnts  fhews  this  to  be  a  miftake. 

H  2  Chemical 
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Chemical  Charaders. 

Before  the  blow  pipe,  in  fmall  pieces,  it  is  with  di^ 
ficulty  converted  into  a  black  enamel. 


C(msiHuent  Paris. 

Silica 

51,00 

liime 

ij^ao 

Alumina 

3>33 

Magnefia 

10,00 

Oxjd  of  iron 

14,66 

2,CO 

Lofs 

4,8i 

lOOyOO 

VauqueUru  J.  i.  M.  N.  39.  p.  176. 


Geognostfc  Situation. 

It  occurs  principally  in  bafalt,  and  cither  alone  or 
accompanied  with  olivine. 


Geographic  Situation,* 

It  is  found  very  abundantly  in  Bohemia,  alfo  at 
l^andeck  in  the  county  of  Glatz,  in  Tranfilvania,  in 

Hungary, 
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Hungary,  in  Hefle,  in  Saxony  near  Annaberg,  in 
Scotland,  as  at  Arthur's  Seat  near  Edinburgh,  and  rcr 
markably  fine  in  the  Ifland  of  Ruroe,  one  of  the  He- 
brides, and  equally  beautiful  at  Arendal  in  Norway. 


Obfervations. 

1.  Augite  is  diftinguifhed  from  olivine  by  it$ 
darker  colours,  different  cryftallization,  greater  hard- 
nefs,  and  fpedfic  gravity.  It  alfo  refifts  decompofi- 
tion  much  longer  than  olivine. 

2.  Olivine,  augite,  and  hornblende,  particularly  the 
bafaldc,  appear  to  have  much  affinity  with  each 
other. 

3.  It  ufed  formerly  to  be  confidcred  as  a  produ^ 
of  fire ;  but  the  circumftance  of  its  occurring  wrap- 
ped up,  not  imbedded  in  the  lava,  demonftrates,  as 
was  firft  obferved  by  Werner,  that  it  is  one  of  the 
coniUtuent  parts  of  the  mother  (lone,  which  has 
^fcaped  fufion. 


FIFTH 
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FIFTH    SPECIES, 
V^fpviane* 

H^acinih  du  Vcfuve,  Romt  de  L.  t.  2.  p.  291.— ^Vulcanit 

cher  fchorl,    Wid,  f.  490 ^Vefuvian,  Eftner.  b.  a.  f, 

177.  Id.  Emm.  b.  i.  f.  342.=Hyacinthinc,  Zaw.  t.  a. 
P-  3*3* — La  Vcfuviennc,  Broch.  t.  i.  p.  i84^Idocrafc, 
Hauy.  X.  2.  p.  574. 

> 

External  Characters. 

Its  principal  colour  is  dark  olive  green,  which 
fometimes  pafles  into  blackifh  green,  fometimes  to 
liver  brown,  and  borders  even  on  reddifli  brown.  It 
occurs  alfo  of  a  light  olive  green,  which  inclines  to  oil 
green. 

It  occurs  maffive,  often  alfo  cryftallized.  Its  cry» 
ftalline  figures  are  as  follows : 

Rectangular  four-fided  prifm,  pretty  deeply  trun- 
cated on  the  terminal  and  lateral  edges,  and  the 
edges  of  the  truncation  flightly  truncated. 

Sometimes  the  truncations  on  the  terminal  edges 
are  fo  large,  that  they  become  acuminating  ones,  and 
jhus  the  prifm  is  flatly  acuminated  by  four  planes, 

which 
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which  are  fet  on  the  lateral  planes.  The  fummit  of 
the  acumination  is  often  more  or  lefs  deeply  trun* 
cated. 

The  lateral  planes  are  flightly  longitudinally  ftreak- 
ed,  but  the  planes  of  acumination  are  fmooth. 

The  cryftals  are  moftly  fhort  and  placed  on  one 
another,  and  form  drufes ;  feldom  imbedded  ;  are 
finall  and  middle  fized. 

Externally  the  furface  of  the  cryftals  alternates  be- 
tween gliftening  and  fplendent  ;  internally  it  is  glift- 
ening,  and  the  luftre  intermediate  between  vitreous 
and  refinous. 

Fradture  fmall  grained  uneven. 

It  fhews  a  tendency  to  fmall  grained  diftind  con- 
cretlons. 

Tranllucent,  approaching'  fometimes  to  fcmitranf- 
parent. 

Hard,  but  not  in  a  very  high  degree. 

Not  particularly  heavy,  approaching  to  heavy. 

Specific  gravity — 3f575,  Werner — OfVcfuvius  3142c, 
of  Siberia  3,365  to  3,390,  Klaproth. — 3,407,  Havy. 


Chemical  CIjara6lers. 

Before  the  blow  pipe  it  melts^  without  addition,  in- 
to a  yellowifh  and  faintly  tranducent  glafs. 


Constiiucnt 
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Constituent  Parii 

>. 

efuvianc  of  Vefuvius, 

ofSiberisu 

Silica                      35,50 

42,0 

Lime                         33,0 

44,0 

Alumina                    ^^^ij 

16,25 

Oxyd  of  iron                7,5 

5t50 

fcarceljr  perceptible 

9^>50  97>7S 

Kiaproib^  b*  2.  p.  Jl*  &  3S4 


Geognostic  and  Geographic  Situations. 

It  IS  found  among  the  exuviae  of  Vefuvius,  in  a 
rock  compofed  of  mica,  hornblende,  garnet,  and 
calc  fpar,  which  is  fuppoied  by  Werner  to  conftitute 
pan  of  the  primitive  mafs  on  which  that  celebrated 
volcanic  mountain  refts.  It  has  been  alfo  found  in 
Siberia,  in  the  peninfula  of  Kamtfchatka,  at  the 
mouth  of  the  rivulet  Achtaragada ;  but  the  nature  of 
the  rock  in  which  it  there  occurs  remains  dill  unde- 
termined. 


Ufe. 

At  Naples  it  is  cut  into  ring  ftones,  and  is  fold  un- 
der  various  names,  as  chrifolite,  hyacinth,  &c. 

Obfervation* 
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Q^^rvatiotis* 


It  has  been  ^efcribed  under  various  denomination^^ 
^  yo|canic  fchorl,  cbryfolite,  hyacinth,  and  topaz  : 
Werner  gave  it  its  prefent  name  and  place  in  the 
fyftem. 


SIXTH   SPECIES. 

Leuzite* 

Greoat  d'an  blanc  ciiftallin,  et  grenat  dicolore.  R.  d.  L* 
p.  330.— Grenat  d'an  blanc  mat  a  24  facettes.  Borrif 
t.  i/p.  43iS.  Leu%it*  Wid.  f.  ip^.-^Vefuvian  or  white 
garnet,  Kir.  vol,  X,  p.  i8j.— Leuzit*  Eftner.  b.  a,  £.  i88# 
Uid.  Ejnm.  b.  i.  f.  348.  lhid>  Lam.  t.  a.  p.  259.  Id^ 
Broch.  t.  I.  1 88.  Amphigtne  Hauy*  t.  a,  p.  559. 

External  Chara£lirs. 

Its  colours  are  yellowiih  and  greyiffa  white ;  tfaefe^ 
although  rarely,  pals  into  light  a(h  grey»  or  yellowiih 
grey ;  and  it  very  feldom  occws  reddiih  white. 

I  It 


A 


Digitized  by 


Google 


5&  FLINT  GENUS. 

It  occurs  mod  frequently  in  original,  round,  and 
angular  grains ;  alfo  crydallized,  in  acute,  double, 
eight-fided  pyramids,  in  which  the  lateral  planes  of 
the  one  are  fet  on  the  lateral  planes  of  the  other,  aild 
the  fummits  are  deeply  and  flatly  acuminated  by 
four  pFanes,  which  are  conforraably-wife  fet  on  the 
alternate  edges. 

The  cryftals  often  (hew  a  tendency  to  form  grains, 
and  conversly  the  graine-  to  form  cryflials. 

The  cryftals  are  always  all  around  cryftallized  and 
imbedded }  they  are  commonly  fmall,  feldom  middle 
fizcd. 

The  furface  of  the  grains  is  rough,  and  dull,  or 
weakly  glimmering  ;  that  of  the  cryftals  is  fmooth, 
feldom  flightly  ftreaked,  and  gliftning.  Internally  it 
is  fhining,  approaching  to  gliftning,  and  the  luftre  is 
vitreous,  which  inclines  a  little  to  refinous. 

Fraflure  imperfectly  and  flat  conchoidal,  and  ia» 
cliaes  fometimes  to  foliated. 

Fragments  indeterminately  angular,  pretty  fliarp 
edged. 

It  istranflucent,  femitranfparent,  and  fome  varieties 
approach  to  tranfparent. 

Hard  in  a  low  degree. 

Brittle. 

Eafily  frangible. 

Not   particularly  heavy,    almoft  approaching  to 

light- 
Specific    gravity 2>4^8,  jBr(/>©w.— 2,464,    Ktrkvan,^ 

2,455  t9  2,490,  Klaprotb. — 2,461,  Karftetu 

Cbemicai 
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Chemcal  Charaden. 

Before  the  blowpipe  it  k  infufible  without  addi- 
tion :  with  borax  it  forms  a  brownifli-tranfparent 
glafs.  According  to  Lampadius,  when  expofed  to 
a  ftream  of  oxygen  gas,  it  mehs  eafily  into  a 
white  tranfparent  glafs,*  Efmark  affirms,  that  be- 
fore the  blow  pipe  it  is  fufible  without  addition!  :  it 
is  probable,  however,  that  his  experiments  were  made 
on  a  variety  of  cubic  zeolite. 


Qnfliiuent  Parts. 

Mean  of  different  analyfis. 

Silica 

54 

56 

Alumina     24 

20 

Potaih 

21 

20 

lime 

2 

Lors 

I 

2 

1.00 

100 

^ 

Klaprotb. 

VauqueRn. 

*  Lampadius  SammL  prakt.  chem.  Abhandl.  b.  2.  f.  62. 
f  Ncwcs  bcrgmann.  journ.  1798.  b,  2.  f.  21. 


Geognostic 
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Geogno/lic  Situation. 

'  it  occurs  in  rocks  belonging  to  the  ile#eft  floet^ 
trap  formation,  particularly  tn  bafalt ;  alfo  in  lava« 
Von  Buch  and  other  nrineralogifts  confider  leuzite 
as  of  volcanic  origin ;  but  Werner  is  deddediy  of 
opinion  that  it  is  part  of  the  mother  ftone  unaltered* 
His  proofs  will  be  fully  dated  in  the  Geognofie. 


Geographic  Situation. 

It  is  found  near  Niples,  aiid  in  the  neighbourhopd 
of  Rbme. 


Obftrvations. 

I.  It  was  named  by  Bergman  White  Garnet.  It 
differs  from  garnet,  however,  in  coldur,  hardnefs, 
and  weight :  hence  Werner  confidered  it  to  be  a  dif- 
tinct  fpecies,  and  on  account  of  its  natural  alliances 
placed  it  between  vefuvian  and  melanite,  and  from  its 
characteriftic  white  colour,  gave  it  the  name  leuzite. 

2.  It  fometimes  weathers  to  a  white  earth  in  the 
manner  of  felfpar ;  this  Is  probably  cwhig  to  tbe  lofs 
p^  a  portion  of  its  a!lkali. 


SEVENT 


Digitized  by 


Google 


(  6i  ) 


jMeianite, 

l^tk.  garnet  of  miQeralogifb. 

Extermt  ChUradlcrs. 

Its  colour  is  velvet  black,  whicli  fometimes  inclines 

io  greyifli  black. 
It  occurs  cryftallized  ;  probably  aifo  in  grains* 
Its  cryftalline  figure  is  a  fix-iided  prifm,  fiatly  ac- 

cuminated  by  three  planes,  ^vhich  are  placed  on  the 

alternate  lateral  edges ;  and  the  edges  are  more  or 

lefs  truncated* 
It  is  all  around  cryftallized,  and  confequently  has 

been  formed  imbedded. 
Its  cryftals  are  middle  fi^ed  and  fmalU 
Externally  it  is  always  fmooth,  and  (hining,  which 

fometimes  apptoicheu  to  fplendent.    Internally  k  is 

ibining,  inclining  to  gliftning. 
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Fradlure  imperfedlly  flat  conchoidal:  fomctiracs 
with  a  tendency  to  foliated,  which  ihews  a  double 
obliquely  interfeding  cleavage. 

Fragments  indeterminately  angular  and  Iharp 
edged. 

Opaque, 

Hard. 

Pretty  eafily  frangible. 

Not  particularly  heavy, 
Specific  gravity — 3,800,  Werner-^^fi^i,  Karjltiu 


Constituent  parts^ 

Silica  35 

Alumina  6^ 

Lime  32 

Oxyd  of  Iron  and  15 

MaigaDcfe  _ 

98 

Vauquelin. 


Ceognostie  Situation. 

It  occurs  imbedded    in   rocks  belonging  to  the 
neweft  floetz  trap  formation. 

Geographic 


Digitized  by 


Google 


MitANir^^  65 


Geographic  Siiuatioxu 

It  has  been  hitherto  found  only  in  Italy,  at  Fref- 
cati  and  St  Albano  near  Rome. 


(Jbfervaiionsi 

1.  It  was  formerly  confounded  by  mineralogifts 
with  garnet  and  (horL  To  Werner  we  are  indebted 
for  the  firft  accurate  and  fatisfa^ory  account  of  it& 
external  characters. 


EIGHTH 
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?IGHTH    SPECIES* 


Garnet. 


Werner  divides  this  fpecies  into  tWb  fubipecies,  the 
precious  garnet,  and  common  garnet. 


FIRST   SUBSPECIES. 

Precious  Garnet. 

Edlcr  Granat, — Werner. 

Oriental  garnet,  Kimu.  vol.  i.  p.  2j8. — Edler  granat,  Emtn. 
b.  I.  f.  '^^%,  Almandim  Karji.  Tab. — Lt  grenat  noblo 
Brocb,  t.  I.  p.  193. 


External  CharaSlerx^ 

All  its  colours  are  red,  and  it  paifes  from  coliim* 
bine  red  into  cherry  red,  and  from  this  into  a  colour 
intermediate  between  cherry  and  blood  red,  and  it 
appears  even  to  run  into  brownifli  red.  All  thefe 
colours  contain  an  intermixture  of  blue,  but  very 
feldom  black. 

It 
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It  occurs:  wry  fddom  maflive,  more  often  diflemin- 
ated,  and  id  original  :roundifli  grains  and  fmall  pieces. 
It  occurs  moft  oommonly  cryftalKzed,  and  has  two 
principal  cryftallizations,  viz. 

1.  The  garnfet  dodecaedron. 

2.  The  double  eight. fided  pyramid. 

a.  Garnet  dodecaedron.     This  figure  is  either 

perfc£t,  or  more  or  lefs  truncated  on  all  its 
edges.  When  thefe  truncations  increafe^ 
and  caufe  the  original  faces  of  the  dode- 
caedron to  difappear,  an 

b.  Acute  doable  eight-fid€d  pyramid  is  formed, 

in  which  the  lateral  planes  of  the  one  are 
fet  on  the  lateral  planes  of  the  other,  and 
the  fummits  are  deeply  and  flatly  acumin- 
fated  by  four  planes,  which  are  conorni- 
ably-wife  fet  on  the  alternate  lateral  edges. 
iT.  The  fame  figure  as  the  preceding,   in  which 
the  eight  acute  angles,  formed  by  the  meet- 
ing of  the  acuminating  and  lateral  planes, 
and  the  alternate  angles  on  the  common 
bafis,  are  truncated. 
^/.  Rectangular  four-fided  prifm,  acuminated  on 
both  extremities  by  four  planes,  which  are 
fet  on  the  lateral  edges. 
The  cryftals  are  moflly  fmall,  alfo  middle  fized, 
feldom   large,    and  always   all  around  crydallized. 
Surface  of  the  cryftals  is  fometimes  fmooth,  parti- 
cularly the  planes  of  truncation :  the  planes  of  acu- 
mination  are  fometimes  diagonally  (I leaked.    Surface 
of  thegrains  is  rough  or  granulated. 


Extern  :d 

/Google 


Digitized  by* 


66  FLINT  GENUS.  . 

Externally  the  cryftals  and  grains  are  gliftening, 
internally  the  luftre  alternates  from  fhining  to  glift- 
ning,  bordering  on  fplendent,  and  is  ykreous,  in*. 
dining  a  very  little  to  refinous. 

Its  frafture  is  perfectly  conchoidal,  which  often 
paffes.into  imperfedly  conchoidal,  which  again,  al- 
though very  rarely,  verges  on  coarfe  grained  uneven, 
and  fplintery;  Sometimes  a  concealed  foliated  frafture, 
is  to  be  obferved*. 

Its  fragments  are  indeterminately  angular,  more  or 
lefs  fharp  edged. 

It  fometimes  occurs  in  lamellar  diftind  concrci- 
tions.f 

It  alternates  from  completely  tranfparent  to  tranf- 
ucent  acccording  to  the  kind  of  frafturet. 

Pretty  hard.  || 

Brittle. 

Not  particularly  difBcultly  frangible. 

Not  particularly  heavy,  pafling  into  heavy§, 

Specific  gravity — 4»230,  Werner — 4,085,   Ktaproth.^-^^^ 
4,352,  Karjlcn. — 4,188.-.— 5r/^«^ 

*  Concholdiil  variety  ha?"  grcateft,  and  coaife  grained  yneveo 
tlic  lc:ia  luflrc. 

f  The  diftindl  concretions  occur  moft  frequently  in  that  from 
Greenland. 

:j:  The  tranf^icircnt  varieties  are  often  impure  in  the  middle. 

II  Scratches  quartz. — Hauy. 

J  After  Zircon  it  is  the  hcavicfl  of  the  precious  ftones. 
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Constituent  parts. 


Silica  35,75 

Alumina  ^7>^5 

Oxyd  of  Iron  36,  o 

Manganefe  o  ,25 

Lofs  o  ,75 


100 
Klaproth,  f.  2.  p.  21.  to  26. 


Chemical  Cbaraders. 

Before  the  blow  pipe  it  melts  pretty  eafily  into  a 
black  enamel 


Geognosiic  Situation. 

It  occurs  almoft  always  in  primitive  rocks,  particu- 
larly in  mica  flate.  Terpentine,  chlorite  flate,  alfo  in* 
primitive  mineral  beds. 


)  Geographic  Situation. 


It  is  found  in  Europe ;  in  Greenland,  Norway, 
Sweden,  Scotland  (in  Aberdeenfliire,  Rofsfhire, 
and  the   Long  Jfland),  Saxony,  Bohemia,    Silefia, 

Switzerland* 
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Switzerland,  Stiermark,  Tirol,  Hungary,  Salzburg,, 
and  France.  In  Afia,  in  Annenia,  Pegu,  Ceylon, 
Siberia.  In  Africa,  -Ethiopia  and  Ma4agafcar.  la 
America,  BrazUs* 


Ufe. 

It  is  cut  as  a  precious  ftone,  and  used  for  necklaces,, 
bracelets,  and  rmgs. 

Obfetvaiions. 

1.  The  oriental  or  precious  garnet  appears,  from 
,  the  defcription  of  Pliny,  to  be  the  carbuncle  of  the 
ancients.— W?r»^/\ 

2.  Its  name  is  derived  from  its*  red  colour,  which 
approaches  much  to  that  of  the  fruit  and  flower  o£ 
the  pomegranate. 
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SECOND    SUBSPECIES, 

Commpn  Garnet. 
Oemeiner  Granat. 

Brown  and  green  are  its  moft  common  colours* 
Of  brown  it  occurs  liver  brown,  yellowifh  broun^ 
and  reddifh  brown  j  and  of  green,  blackiih  gr^en 
From  liver  brown  it  pafles  into  olive,  piftacio,  t)lack- 
ilh  and  leek  green,  and  from  this  even  into  moun. 
tain  green :  from  yellowifli  brown  it  pafles  into  ifa- 
beila  yellow :  from  reddifli  brown  into  a  middle  co- 
lour between  hyacinth  and  blood  red  :  from  black 
ilh  green  into  greenifh  black. 

In  many  fpecimens  different  colours    occu  toge- 
ther.   It  occurs  moft  commonly  maffive,  but  never 

in  grains  or  angular  pieces.     This  is  characteriftic 

of  it. 
Sometimes  cryftallized,  and  poflefles  all  tlie  figures 

of  the  precious  garnet,  with  the  exception  of  the^ 

eryftal.  No.  4.     They  are  always  fimply  aggregated, 

and  form  drufes.     Seldom  middle  fized,  commonly 

finall,  and  very  fmall. 
Surface  of  the  cryftals,  and  particularly  the  dode- 

caedron,  diagonally  ftreaked,  fliining,  and  gliftening* 

Internally 
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Internally  it  is  almolt  always  gUftening,  feldbm 
fliining. 

Luftre  intermediate  between  refinaus  and  vi- 
treous; 

Frafture  fine  grained  uneven,  fometimes  inclining 
a  litttle  to  the  imperfeftly  conchoidal. 

Fragments  indeterminately  angular,  not  particu- 
larly Iharp  edged. 

It  occurs  in  fmall,  and  fine  angularly  grained,  dif- 
tinft  concretions,  which  fometimes  pafs  into  coarfe 
gramed. 

More  or  lefs  tranflucenr,  the  black  nearly  opaque^ 

Not  particularly  hard. 

Eafily  frangible. 

Heavy  in  a  middling  degree. 
Specific  gwvity._3,757,  3,754*  Werner:^ ^,669,  Karfitn. 


Chemicai  Chara^ers. 
It  is  more  eafily  melted  than  the  precious  g;arnetr^ 
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Constituent  Parts. 

Wiegleb. 

Merz 

Silicia         16,46 

40 

Alumina     22,70 

20 

Lime          i7#9i 

8 

Iron            1.6,25 

20 

Loft            1 6,68 

12 

7« 


100  lOO 

Vdghfs  Mineralogy  und  hergmann,  Ahhandlungetu   Th*  i, 
f.  15  and  22.  . 


Geognostic  Situation. 

It  occurs  in  beds  in  the  older  primitive  rocks,  par- 
ticularly  in  mica  flate  and  clay  flate.  It  is  often  ac- 
companied with  different  kinds  of  ore,  as  copper  py- 
rites, iron  pyrites,  magnetic  iron  flone,  lead  glance, 
apd  brown  blende. 


Geogrciphic  Situation. 

It  is  found  in  Hungary  at  Dognatzka,  Orbitz,  and 
Wadama ;  in  Bohemia,  in  the  Bunzlauwer  circle ;  in 
Saxony,  at  the  devil's  ftone,  near  Schwartzenberg ; 
the  Krebfberg,  near  Ehrenfriedendorf ;  Schneeberg, 
Ber^gicfshiibel,  Breitcnbrun  and  Geier.    Arendal,  in 

Norway  j 
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Norway ;  at  Garpenbcg,  Fahlun,  and  Dannemora, 
in  Sweden- ;  in  Siberia,  and  many  other  places  on 
thfc  continent  of  Europe ;  it  is  alfo  found  in  Ireland. 


Ufc. 

On  account  of  its  eafy  fufibility  and  richnefs  in 
iron,  it  is  frequently  employed  as  a  flux  in  fmelting  rich 
iron  ores,  and  as  an  addition  to  poor  ores.  In  fome 
countries  it  is  named  green  iron  ore.  It  is  feldom 
cut  or  poliflied  for  ornamental  purpofes. 


Obfervaiions. 

I .  It  is  diftinguiflied  from  the  precious  garnet  by 
colour,  degree  of  tranfparency,  luftre,  kind  of  frac- 
ture, diftinct  concretions,  drufes,  aggregation  of  cryf- 
tals,  fpecific  gravity,  occurring  in  beds,  and  not  being 
imbedded. 

?.  Karften  confiders  the  precious  garnet  as  a  dif- 
tind  Jpecies,  and  names  it  almadine,  but  places  the 
common  garnet  and  pyrope  together. 
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NINTH    SPECIES* 

Pyrope, 

Pyrop.-— FPifrizfr. 

fiohetnian  Garnet  of  many  miDeralogifts.«-^Freciou8  C^t* 
tiet  of  Itarften. 

Exiemal  Characters. 

Its  colour  is  dark  blood  red,  which,  when  held  be- 
tween the  eye  ana  the  light  falls  ftrongly  into  yel- 
low •. 

It  occurs  in  fmall  and  middle  fized  roundifh  and 
angular  grains,  which  are  imbedded,  but  never  cry- 
(laliized. 

Luftre  fplendent  and  vitreous. 

Frafture  perfeftly  conchoidal. 

Fragments  indeterminately  angubr  and  (harp 
edged. 

Completely  tranfparent. 

Hard  f . 

•  Pyropc  and  garnet,  when  cut  and  polifhcd,  are  cafily  diftin- 
guifhed  from  fpinclle  and  fapphirc,  by  the  dark  tinge  which  their 
coburs  pofTefsy  Hauyj  t.  2.  p.  544. 

f  Scratches  quartz.     Hauy» 

L  Not 
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Not  particularly  heavy,  approaching  the  heavy. 
Specific   gravity-t-3,941,  IVerner — 3>7i8,  Klaprott. 


Constituent  Partsk 

Silica 

40,0 

Alumina 

28,50 

Magnefia 
I^me 

ib,oo 

( 

Oxyd  of  iron 

16,50 

of  manganefe 

0,25 

Lofs 

1,^5 

100 

klaproth^  t. 

i.  p  i\ 

Geognojiic  and  Geographic  Situation. 

Occurs  imbedded  in  ferpentine  at  Zoeblitz  in  Sax- 
ony, and  in  Wacce  in  the  Bohemian  Mittelgebirge. 

In  Bohemia  it  is  moft  commonly  found  iii  alluvial 
land,  which  has  been  formed  by  the  decompofition  of 
the  neighbouring  floetz  trap  rocks,  accompanied  with 
cryftals  of  fapphire  and  hyacinth.  At  the  Ely  in 
Fifefhire  in  Scotland,  it  is  found  in  the  fand  on  the 
fea  Ihore,  and  is  probably  derived  from  the  neigh- 
bouring floetz  trap  rocks. 
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Ufe. 


It  is  employed  lA  almoft  every  kind  of  jewellery, 
and  is  generally  fet  in  a  gold  foil.  The  fmall  and 
very  fmall  grains  are  powdered,  and  ufed  In  place  of 
emery  in  cutting  fofter  ftones. 


Obfervaiions. 

This  foffil  ufed  to  be  confidered  as  a  variety  of  the 
precious  garnet,  and  was  generally  known  by  the 
name  of  Bohemian  garnet,  from  its  occurring  in  that 
country  in  great  beauty  and  perfeftion.  Lately,  how- 
ever, Wemef  has  introduced  it  into  the  fyftem  as  a 
di/lind  fpecies,  on  account  of  its  colour,  tranfparency, 
and  want  of  cryftallization.  The  name  pyrope  is 
borrov^red  from  PUny  and  Ovid,  who  mention  a  foffil 
which  is  jconfidered  by  Werner  as  nearly  allied  to  the 
llone  now  knovm  by  that  name. 


J.  9  TENTH 
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TENTH    SPECIES. 

> 

Grenatite. 

Granatit. — Wernen 

Grenatite,    Saujfure^  f.  1900.    Id.  Lam.  t,  a.  p  290.  Id^ 
Brocbanti  U  a.  p.  406. — Staurotide,  Hauy^  t.  3.  p.  93^ 

External  Cbara6ten» 

Its  colour  is  dark  reddifii  brown. 

It  is  always  cryftalized  ;  its  figure  is  a  broad  fix- 
fided  prifm,  in  which  the  four  broadeft  planes  meet 
two  and  two  under  obtufe  angles.  It  is  fometimes 
bevilled,  and  the  bevilling  planes  are  fet  on  the  ob- 
tufer  edges,  which  are  formed  by  the  meeting  of  the 
broader  lateral  planes. 

Surface  fometimes  fmooth  and  gliftening,  fome^ 
times  Uneven. 

The  cry  (bis  are  fmall  and  middle  fized :  are  im- 
bedded and  interfeft  each  other,  either  at  right  angles, 
or  more  or  Icfs  obliquely. 

Internally  it  is  gliftening,  and  its  luftre  is  between 
vitreous  and  refinous. 

Frafture 
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Fradure  intermediate  between  fmall  grained  un- 
even, and  imperfedly  conchoidal  ^. 

Fragments  indeterminately  angular. 

Very  often  opaque,  fometimes  tranflucent,  and  very 
rarely  femitranfparent. 

Hard  f. 

Brittle, 

Eafily  frangible. 

Not  particularly  heavy. 

Specific  gravity — ,3,286.  Hauy, 


Chemical  Characters* 
Infufible  before  the  blow  pipe. 


Constituent  Parts* 

Sihca 

0,33 

Alumina 

0,44 

Lime 

0,0384 

Oxyd  of  iron. 

0,13 

0,01 

Fauqu^liny  J. 

d.  M.  N 

•  P-  453- 

*  Brochant  remarks  that  it  is  imperfcftly  foliated,  and  .tliat 
the  folia  arc  parallel  with  the  axis ;  but  in  other  diredions  fine 
grained,  uneven,  and  fometimes  conchoidal.    Broch.  t.  2.  p.  497. 

f  Scratchen  quartz  f^?cbly.     Hauy. 

Gcognostic 
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Geognostic  and  Geographic  Situation. 

It  is  found  in  St  Gothard  in  Switzerland,  imbedded 
in  mica  flate,  and  fometimes  accompanied  with  Kya- 
nite.  It  is  alfo  met  with  in  Brittany  m  France,  and  in 
Spain  near  St  Jacques  de  Compoftelle, 


ELEVENTH    SPECIES- 

Spinelle. 
SpinelL — Werner. 

Rubinus  balafliiSi  Rubinus  fpinellus,  Wall.  t.  z.  p.  247. — 
Rubis  fpinelle  oftaedre,  Rome  d.  L,  t.  2.  p.  224. — Spi- 
nel, and  balafs  rubies,  Kirw.  vol.  i.  p.  253.-^pinell, 
EQner^  b.  2.  f.  73,  Id.  Emm'  b.  i.  f.  56.  &  b.  3.  f.  252. 
Rubino  fpinello.  Nap.  p.  118.  —Rubi^,  Lam.  t.  2.  p.  224t 
Spinell,  Hauy  and  Brochant^  lb.  Boumon.  PhUof.  Tranf^ 
1792,  part  2.  p.  305. 

External  Charailers. 

Its  principal  colour  is  red,  from  which  it  pafles  on 
the  one  fide  into  blue,  and  even  into  green^  on  thp 
other  into  yellow  and  brown.    From  carmine  r^d  it 

pafles 
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pafles  on  the  one  iide  into  crimfon,  cochineal,  and 
cherry-red,  and  from  this  into  plumb,  violet,  and  in- 
digo blue,  and  into  a  variety  of  green,  which  is  very 
toe • ;  on  the  other  fide  it  pafles  from  clrminered 
through  bloodred  into  orange  yellow,  and  from  this 
into  a  middle  colour  between  clove  brown  and  red- 
difli  brown.    It  occurs  alfo  reddifli  white. 

Its  colours  are  moftly  deep  (the  reddifh  white  is  the 
onlypale  colour  j,  and  they  have  always  a  (hade  of  black. 
Sometimes  it  is  enveloped  in  an  opaline  cruft,  fome- 
times  it  exhibits  an  opalefcent  iridefcence,  and  others 
when  cut  exhibit  ftars  of  three  and  fix  rays  f . 

It  occurs  in  grains  which,  from  their  afpeft,  fliew 
that  they  have  been  rolled,  alfo  cryftallized, 
I.  Perfeft  oftaedron. 
a.  Lengthened  or  cuneiform  oftaedron. 
3  When  fix  faces  of  the  perfeft  oftaedron  are  en- 
larged at  the  expence  of  the  other  two,  one  in 
each  pyramid,  which  at  length  entirely  dif- 
appear,  a  very  acute  rhomboid  is  formed. 
4.  When  four  alternate  planes  of  the  oftaedron 
grow  large  at  the  expence  of  the  others, 
which  at  length  difappear,  a  tetraedron  is 
formed  :  the  tetraedron  is  fometimes  trun- 
cated on  the  angles,  and  often  fo  deeply 
that  only  thin  fegments  remain. 

*  The  ceyknitc  of  La  Methcric,  or  plconaft  of  Hauy,  which 
ii  here  mentioned  as  a  green  coloured  variety  of  fpinelle,  may 
poflihly  be  found  to  be  a  fubfpccies  of  fpinelle  ;  bat  we  have  no 
Tciibn  for  believing  it  to  be  a  diftinft  fpecies. 

t  Thcfe  rayed  varieties  are,  by  Count  dc  Boumon,  referred  to 
the  oriental  ruby. 

5.  Sometimes 
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5.  Sometimes  the  edges  of  the  common  bafit  o£ 

the  o£iaedron  are  truncated,  and,  in  fome 
varieties,  fo  deeply,  that  a  reftangular  four- 
Tided  prifm,  acuminated  by  four  planes,  is 
formed  *. 

6.  Sometimes  all  the  edges  of  the  pftaedron  are 

truncated.  When  thefe  truncations  become 
fo  large  as  to  caufe  the  original  faces  to  dif* 
appear,  the  garnet  dodecaedron  is  formed* 

yt  Sometimes  each  of  the  angles  of  the  o£kae- 
dron  are  acuminated  by  four  planes,  which 
are  placed  on  the  lateral  planes  f. 

S.  Six-fided  table,  in  which  the  terminal  planes 
'  are  fet  alternately  ftraight  and  d>liqae  on 
the  lateral  planes.  It  may  alfo  be  viewed 
as  an  o£taedron,  in  which  two  diagonally 
oppofite  planes  have  increafed  very  much 
in  proportion  to  the  others. 

9.  When  two  fegments  of  the  tetraedron  are  join- 

ed by  their  bafis,  a  twin  cryftal,  having 
three  re-entring  angles,  is  formed. 

10.  When  three  fegments  are  joined,  a  triple 

cryftal  is  formed  J. 

*  This  variety  was  firft  defcribed  by  Count  dc  Bournon^  and, 
as  far  as  I  rccolleft,  docs  not  cxift  in  the  cabinet  of  Werner. 

f  This  is  defcribed  by  Boumon  as  a  variety  of  ceyhuiite. 

%  Befides  the  cryftals  above  enumerated,  Werner  mentions  the 
following  as  belonging  to  this  fpecies:  i.  Six-fided  prifm,  having 
its  alternate  and  alternating  angles  truncated.  2.  Cube  trun- 
cated on  the  two  diagonally  oppofite  angles.  It  would  appear, 
however,  from  the  obfcrvations  of  Boumon,  that  thefe  varieties 
rather  belong  to  the  oriental  ruby. 

The 
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The  cryftak  are  finall  and  very  finally  very 
hrdy  middle  lized,  and  probably  all  around  cryftaU 
lized. 

Planes  generally  fmooth. 

Externally  and  internally  its  luftre  is  fplendent  and 
titreous. 

Frafture  nearly  perfedly  flat  conchoidal,  and  fomc- 
times  imperfedly  foliated. 

Fragments  indeterminately  angular,  fharp  edged. 

It  alternates  from  tranflucent  to  tranfparent- 

Hard  in  a  high  degree,  but  can  be  fcratched  by 
fapphire. 

Not  particularly  heavy,  approaching  to  heavy. 

Specific  gravity— »3,7oo,fFirw,— 3,645,  ifcwry —3,570, 


Cbtmad  CbaroBers. 

Before  the  blow  pipe  it  is  unalterable  without  addi« 
tion,  but  16  fufible  with  borax* 
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Conjiituent  Paris. 

" 

Alumina 

74»5o 

82,47 

Silica 

^s^so 

Magnefia 

&,25 

8,78 

Oxyd  of  iron 

i>30 

Chromic  acid 

6,18 

Lime 

o>75 

Lofs 

M7 

100,50 

100 

Klaprotb, 

t.  2.  p.  10.                Vauquelin^  J.  rf,  M. 

N.  38.  p.  89. 

Gcognostic  Situation. 

Werner  is  of  opinion  that  it  occurs  in  rocks  be- 
longing to  the  neweft  floetz  trap  fonnation.  In  the 
magnificent  colleftion  belonging  to  the  Honourable 
Mr  Greville  are  two  interefting  fpecimens  which,  al- 
though they  do  not  enable  us  tp  afcertain  the  repofi- 
tory  of  the  fpinelle,  make  us  acquainted  with  fome 
of  its  accompanying  foflils.  In  one  of  the  fpecimens 
cryflais  of  fpinelle  are  imbedded  in  calcareous  fpar, 
and  accompanied  with  crydals  of  mica,  magnetic 
pyrites,  and  a  fubftance  which  Count  de  Bournon  be- 
lieves to  be  afparagus  (tone :  in  the  other  the  fpinelle 

is 
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is  imbedded  in  adularia,  and  is  accompanied  with  mag- 
netic pyrites  ♦. 


Geographic  Situation. 

It  is  found  in  the  kingdom  of  Pegu,  and  in  the 
ifland  of  Ceylon,  accompanied  with  zircon,  hyacinth, 
tourmaline,  and  ceylanite,    Bounwn. 


U/e.  ^ 

It  is  employed  as  a  precious  ftone,  and  is  of  con- 
fiderable  value,  but  it  has  neither  the  hardnefs  nor  the 
fire  of  the  oriental  ruby. 


Ob/crvafion. 

"When  fpinelle  and  oriental  ruby  of  the  fame  colour 
are  cur,  we  can  diftinguifli  them  from  each  other  by 
the  fuperior  hardnefs,  and  greater  fpecific  gravity  of 
the  latter, 

*  The  reader  is  referred  to  Count  de  Bournon's  very  excel- 
lent Memoir  on  Corundum  for  a  more  particular  account  of  tlicfe 
Specimens, 
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twel-fth:species, 


Sapphirp. 

Saphir. — Werner. 

Sapliinis,  Wall^  t.  i.  p.  248. — ^Rubinus  oricntalis,  Ibid. 
p.  247. — ^Topazius  orientalis,  Ibid.  p.  251. — Rubis 
d*orient,  R.  de  L.  t.  2.  p.  212. — Oriental  ruby,  fapphire, 
and  topazi,  Kiriv.  t,  i.  p.  250 — Sapphir,  EJincr^  b.  2.  f. 
86.  Id>  Emm.h,  1.  f.  67.  &  b.  i.  f.  251. — Zaffiro  ct 
lubin-zaffiro,  Nap.  p.  113.  dc  ill, — Saphir,  Brocb.  t. 
I.  p.  207. — Telcfie,  Hauy.  t.  2.  p.  480 — Pcrfca  corun* 
dum,  Grevi/le  znd  Bournon.  LTndon  Pbihf.  Tranf.  1793 
&  1802. 


External  CharaBers, 

Its  principal  colour  is  Berlin  blue ;  but  it  occurs 
alfo  red,  and  of  all  the  intermediate  varieties  that  exift 
between  thefe  two  principal  colours.  It  paffes  on  the 
pne  fide  into  indigo  blue,  on  the  other  into  azure, 
violet,  lavender,  lilac,  ^nd  fky  blue,  and  further  into 
^eep  green ;  from  the  lilac  blue  it  paffes  into  peachp. 
bloffom  red,  crimfon  red,  cochineal  red,  and  very 
rarely  into  carmine  red ;  from  the  peach-bloffom  red 
it  paffes  into  rofe  red  and  reddifh  white ;  \\  has  been 

^Ifo 
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iaiib  obferved  yellowifli  wWte,  and  laflly  it  paffes  from 
iaTcnder  blue  into  pearl  grey,  blueifh  grey^  and  blueifl) 
whitis. 

Werner  fuppofes  that  the  ydJo^ifli  white  may  pafs 
into  yellow. 

It  is  fometimes  found  with  two  colours  at  once,  as 
white  and  blue  and  blue  and  red.  Werner  has  in 
his  poflt:ffion  a  fappfaire  which  is  white  in  the  middle, 
and  at  the  one  end  blue  and  at  the  other  red. 

It  occurs  infmall  rolled  pieces,  and  crydallized^ 
Its  cryftaUizations  are  as  follows : 

!•  Double  three-fided  pyramid,  in  which  the 
lateral  planes  of  the  one  are  fet  on  the  la- 
teral edges  of  the  other ;  or  it  may  be  coni* 
fidered  as  a  flightly  acute  rhomboid. 

2.  The  extremities  of  the  pyramids  (or  the  two 

diagopaUy  oppofitc  angles  of  the  rhomboid) 
more  or  lefs  deeply  truncated,  and  fome- 
times fo  deeply  that  there  is  formed  a  fix- 
fided  table,  in  which  the  terminal  planes 
are  fet  alternately  oblique  and  ftraight  ou 
the  lateral  planes. 

3.  Sometimes  the  common  bafis  of  the  pyramids 

is  truncated,  and  in  fome  varieties  fo  deep- 
ly,  that  there  is  formed  a  rhomboidal  f:x- 
fided  prifm  acuminated  by  three  planes, 
which  are  fet  on  the  alternate  lateral  edges. 
The  extremities  of  the  acuminations  arc 
often  truncated. 

4.  Perfecl  fix-fided  prifm,  which  is  fometimes  lo 

fhcrt  th^t  it  forms  a  fix-fided  table. 

5.  Six- 
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5.  Six-fided  prifm  truncaied  on  the  lateral  and 

terminal  edges,  and  on  the  alternate 
angles! 

6.  When  the  truncations  on  the  terminal  edges 

increafc  there  is  formed  a  fix-planed  acu- 
niination. 

7.  When  the  prifm  of  the  preceding  figure  dif- 

appears,  a  more  or  lefs  acute  double  fix- 
fided  pyramid  is  formed.  The  extremities 
of  the  pyramid  are  ufually  more  or  lefs 
deeply  truncated ;  fometimes  truncated  on 
the  ahernate  angles  which  are  formed  by  the 
meeting  of  the  truncating  plane  and  the 
acuminating  planes,  and  very  rarely  with 
unaltered  extremities. 

8.  More  or  lefs  acute  fingle  fix-fided  pyramid, 

in  which  the  extremity  is  ufually  truncated, 
and  fometimes  even  the  edges.  In  fome 
rare  varieties  the  alternate  angles,  formed 
by  the  meeting  of  the  truncating  plane  and 
the  acuminating  planes,  and  alfo  the  alter- 
nate angles  of  the  bafis  are  truncated, 

9.  Single  fix-fided  pyramid  flatly  acuminated  by 

three  planes,  which  are  fet  on  the  alternate 

lateral  edges, 

Cryftals  fmall  and  middle  frzed,  and  all  round 

cryftallized.     The  planes  of  the  cryftals  are  often 

tranfverfly  ftreaked,  and,  when  frefl),  are  generally 

fplendent. 

Internally  its  luftre  is  fplendent  and  virreous, 

Frafture 
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FraSure  conchoidal  in  true  fapphire  * ;  in  thofe 
varieties  ^rhich  are  denominated  oriental  ruby  it  pre« 
fents  a  three-fold  oblique  angular  cleavage,  which  is 
parallel  with  the  fides  of  the  rhomboid. 

Fragments  indeterminately  angular. 

It  is  more  or  lefs  tranfparent,  even  fometimes  paff- 
ing  to  tranflucent,  and  there  are  varieties  that,  when 
cut,  and  expofed  to  the  rays  of  the  fun,  exhibit  a 
ftar  of  fix  rays. 

Hard  in  the  higheft  degree,  refilling  the  file,  but 
yielding  to  the  diamond. 

Eafily  frangible. 

It  is  heavy. 

Speci&c  gravity — From  3,980  to  4,180,  W^irii/r.— 3,994 
to  4,283,  Hauy. — 4,00c,  Kirwan. — From  4,000  to  4,083, 
Hatcbett  \3  Grevilk, — 3,907  to  4,161,  Bournon. 


ConstiUant  Paris* 

Silica 

0 

Sh<^ 

Alomiaa 

98>5 

58,0 

Lime 

0,5 

5>o 

Oxyd  of  iron 

1,0 

2,0 

100 

100 

Klaproib,  X 

.  I.  p.  88. 

Bergman. 

•  Count  de  Bournon  is  of  opinion  tfcat  a  three-fold  cleavage 
is  to  be  •bferved  in  fapphire. 

Sapphire. 
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Sapphire. 

Orieual  rehj. 

Silica 

SfiS 

7f<^ 

Ahioaina 

92,0 

90,0 

Iron 

1,0 

iti 

Lofs 

».75 

1,8 

lOO.CO 

100,00 

Chenevi^.  Idj 


Chemical  Chara^eru 


It  IS'  infufible  withotit  addition  before  the  blow 
J)ipe  J  but  with  borax  it  melts  wfthout  cflFervefcence. 

Geognostic  Situation. 

Werner  fufpeSa  that  it  occurs  in  rocks  belonging 
to  the  neweft  floet^  trap  formation :  and  it  would  ap- 
pear, from  the  obfervations  of  the  Hon.  Mr  Orcville 
and  Count  de  Bournon,  that  it  is  alfa  an  inmate  of 
granite,  fyenite,  and  other  primitive  rocks. 


Geographic  Situation. 

It  is  found  particularly  beautiful  in  the  kingdom  of 
Pegu  and  ifland  of  Ceylon  ia  the  Eaft  Indies.  It  has 
been  alfo  difcovered  in  Portugal  ^  France,  in  the  ftream 
Expailly }  alfo  in  Bohemia  near  Meronith  and  Bilin,   . 

at' 
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at  the  foot  of  trap  rocks,  and  accompanied  by  hya- 
cinth, pyrope,  and  iron  fand. 


w^^ 


Sapphire  and  oriental  ruby  are,  next  to  the  diamond, 
the  mod  valuable  of  precious  flones,  and  are  ufed  in 
the  fined  kind  of  jewellery. 


Obfervaiions* 

1.  Warner  is  of  opinion  that  fapphire  and  fpinelle 
are  very  nearly  allied,  and  that  in  fome  inftances  fyi« 
nelle  pafTes  into  fapphire. 

2.  The  oriental  ruby,  which  is  here  arranged,  in 
conformity  to  the  method  of  Werner,  along  with  the 
fapphire,  appears,  from  the  obfervations  of  Count  de 
fioumon,  to  be  a  diilin£t  fpecies. 

It  diflfers  from  fapphire  in  its  colour  fuite,  in  hav- 
ing a  diftind  foliated  fra£ture,  in  being  fofter  and  pof- 
feffing  lefs  fpecific  gravity  ;  and  in  its  geognoftic  cha- 
ra£ter,  as  it  occurs  fometimes  imbedded  in  corundum, 
which  is  an  inmate  of  primitive  mountains-  while  fap- 
phire appears  to  be  more  a  produftion  of  a  later  pe- 
riod. 

3.  The  violet  coloured  fapphire  is  the  oriental  ame- 
diyft ;  the  yellow,  the  oriental  chryfqlite  and  topaz  \ 
and  the  green,  the  oriental  emerald. 

N  THIRTEENTH 
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THIRTEENTH    SPECIES. 
Corundum. 

lb.  Wid.  f.  237 — ^Adamantine  fpar,  Kirw.  vol.  i.  p.  335. 
aasDcmant  fpath,  Emm.  b.  i.  f.  9.  &  b.  3.  f.  229. — 
Spato  adamantino,  Nap.  p.  223. — Corindon,  Lam.  t.  2. 
p.  356. — Le  fpath  adamantine,  Brocby  t.  i.  p.  ^^6^-^ 
Corindoo,  Hauy,  t.  3.  p.  i. — ^Impcrfeft  conindum,  Gre^ 
ville  and  Bournon.  Philof.  TCranf.  1798  &  1802. 

External  Characters. 

Its  colour  is  greenifh  white  of  various  degrees  of 
intenfity,  which  paffes  into  light  greenifli  grey,  and 
even  into  mountain  and  afparagus  green  ;  it  is  fome- 
times  alfo  pearl  grey,  which  paffes  into  flefh  red,  and 
in  fomc  varieties  it  is  reddifti  externally,  but  greenifli 
internally. 

It  occurs  maffive,  diffeminated,  in  rolled  pieces, 
and  cryftallized.  Its  cryftallizations  are  fimilar  to 
thofe  of  fapphire. 

The  cryftals  are  middle  fized  and  imbedded. 

Externally  they  are  dull  and  rough. 

The 
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The  luflre  of  the  principal  and  crofs  frafture  is 
ihiniog  and  gliftaiing^  and  is  intermediate  between 
vitreous  and  refinous. 

The  frafture  is  foliated,  with  a  three-fold  obliquely 
interfering  cleavage,  and  the  cleavages  are  parallel 
vith  the  planes  of  the  rhomboid,  or  of  the  alternate 
angles  of  the  fix-fided  prifm :  crofs  frafture  is  fmall 
and  imperfedly  conchoidal. 

Fragments  rhomboidaL 

It  (hews  a  tendency  to  ftraight  lamellar  diftind: 
concretions. 

It  is  duplicating  tranflucent. 

Hard  in  a  high  degree,  yielding  a  little  to  the  file*. 

Pretty  eafily  frangible. 

Not  particularly  heavy,  approaching  to  heavy. 

Specific  gravity — 3,710,  Klaprotb — 3,873,  Hauy. — 
lfilS$  Bournon.  ' 


> 

Constituent  Parts. 

Corundum  of  the  Cu-natic. 

Of  Malabar. 

Silica 

5,0 

7.0 

Alumina 

91,0 

86,5 

Iron 

<S 

4,0 

Lofs 

2.5 

2.5 

100  100 

According  to  Chenev  ix\ 


*  Scratches  quartz.     Hauy* 

N  2 


Corundum 
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Corundum  of  Bengal. 
Alumina  89950 

Silica  5,50 

Oxjd  of  iron,  1,25 

Lofs  3,75 


According  to  Klaproth» 


Geofftostic  Situation. 

It  probably  occurs  imbedded  in  granite,  fienite,  or 
greenftone,  as  the  cryftals  of  it  are  often  found  in  a 
rock  compofed  of  felfpar,  quartz,  hornblende,  and 
mica. 


Geographic  Situation. 

It  is  found  in  the  Camatic  and  on  the  coafl:  of  Ma- 
labar. 
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FOURTEENTH    SPECIES. 

Biamond  fpar. 
Demant  fpatl^.— ^^rw^r. 

External  CbaraSkrs^ 

Its  colour  is  dark  hair  brown. 
It  occurs  maiHve,  diifeminated,  in  rolled  pieces,  and 
cryftallized  in 

1.  Six-fided  prifms,  and  in 

2.  Simple  very  acute  fix-fided  pyramids,  having 

their  extremities  truncated. 

Internally  its  luftre  is  fplendent,  and  generally 
pearly,  approaching  in  ^  flight  degree  to  a^amantiae. 
When  cut  into  a  femicircular  (hape,  and  in  fuch  a 
manner  that  the  point  of  interfeftion  of  the  three- 
fold cleavage  occupies  the  middle  of  the  furface,  it 
prdents  an  opalefcent  ftar  of  fix  rays,  and  a  peculiar 
pearly  light,  ^hichis  of  a  copper  red  colour. 

Frafture  prefents  a  perfect  obliquely  interfeding 
three-fold  cleavage. 

Fragments  rhomboidal,  but  not  fo  perfect  as  in 
frorundum. 

It  is  tranflucent  on  the  edges. 

Hard 
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Hard  in  a  high  degree^  yielding  a  little  to  the  file. 
Eafily  frangible. 

It  is  not  particularly  heavy,  approaching  to  heavy. 
Specific  gravity~-'3j98i. 


Constituent  Parts. 

Diamond  fpar  of  China. 
Alumina  84,00 

Silica  y  6,50 

Oxjd  of  iron  7,50 

Lofs  2,0 


IOO,Q 

According  to  Kiaprotb. 


Ge&gnostic  Situation. 
Probably  occurs  in  granite. 

Geographic  Situation. 
Has  been  hitherto  found  o&ly.in  China. 


U/e. 
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Vfe. 


Both  diamond  fpar  and  corundum  are  employed  in 
cutting  and  polilhing  hard  minerals. 


Obfervations. 

\.  The  great  hardnefs  of  corundum  and  diamond 
fpar,  independent  of  their  ftrong  affinity  to  fapphire, 
may  be  confidered  as  juftifying  their  removal  to  the 
flint  genus. 

3.  The  compaft  corundum  of  Boumon  is  probably 
only  a  variety  of  the  following  fpecies« 

3.  It  is  probable  diat  diamond  fpar  is  only  a  variety 
or  fubfpecies  of  corundum. 


FIFTEENTH 
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FIFTEENTH    SPECIES. 

Emery. 
SchmiergeL— fr^/-;7^r. 

External  CharoRersi 

Its  colour  is  intermediate  between  greyifli  black  and 
blueifh  grey. 

It  occurs  mafBve  atid  difleminated  ;  and  the  maC- 
five  is  fom^times  intermixed  wit;h  other  minerals. 

Its  luftre  is  gliftening,  paffing  into  glimmering, 
and  is  adamantine. 

Frafture  fine  and  finall  grained  uneven ;  fome- 
times  even  fplintery. 

Fragments  indeterminately  angular,  rather  blunt 
edged. 

It  fometimes  fliews  fine  grained  diftinft  concretions. 

Is  flightly  tranflucent  on  the  edges; 

Hard  in  a  high  degree,  fcarcely  yielding  to  the  file. 

Not  very  eafily  frangible. 

Heavy. 
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Constitueta  Parts. 

M^TniftA 

^.9 

Silica  ' 

3.0 

Iron 

4.0 

Lofs 

7>o 

loo 
According  to  Tennant,  Pbilof.  Trartf.  for  i8oa. 


Geognostic  Situdtion* 

it  occurs  in  beds  of  talc  and  fteatite,  and  is  frc- 
ijuently  accompanied  with  jcalcfpar  and  blende* 


Geographic  Situation. 

It  is  found  at  Ochsenkopf  near  Schwartzenberg  in 
Saxony ;  alfo  in  great  quantity  in  the  iflands  of  the 
Hellefpontic  Archipelago,  particularly  in  the  ifland  of 
Naxos.  It  is  faid  alfo  to  occur  in  the  ifles  of  Guern- 
fey  and  Jerfey,  on  the  coafts  of  Normandy,  and  in 
Spain* 


U/e 
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Ufe. 

It  is  ufed  for  cutting  and  polifliing  hard  bodies ;  it 
is  even  employed  for  cutting  fapphire  and  oriental 
ruby. 


Obfervatiom. 

1.  Its  high  degree  of  hardnefs,  and  affinity  to  co- 
rundum, have  induced  me  to  give  it  its  prefent  place 
in  the  fyftem. 

2.  May  not  this,  and  the  four  preceding  fpecies, 
be  arranged  in  the  following  order? 

Ruby  Famify. 
Spinelle. 
Sapphire. 

J.  Sapphire. 

b*  Oriental  ruby. 
Corundum. 

a.  "Common  corundum. 

b.  Diamond  fpar. 

c.  Emery,  or  compaft  corundum. 

3.  Magnetic  iron  ftone,  and  iron  glance,  from  their 
being  employed  in  place  of  emery  in  polifliing  hard 
bodies,  have  been  confounded  with  it. 
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SIXTEENTH    SPECIES. 

Topaz. 

Topaz.  ^ --^Werner. 

Topazias  octaedricas  prifmaticus.  Wall.  t.  t,  p.  i$i*'^^ 
Topaze  du  Brezil,  R.  d.  Z.  t.  2.  p.  230.-^— Topaze  dc 
Sjxe,  Ibid  p.  260 — Topaz  Wern.  Cronjl.  p.  g*}.^^bia. 
Wid,  p.  267. — Occidental  Topaz.  Kirw.  vol.  1.  p.  25 4 • 
— ^Topaz.  Kjlner^  b.  2.  f.  98.  Id.  Emm,  b.  i.  f.  374. — 
Topazio,  Nap'  p.  136. — ^Topaze  du  Brezil,  de  Saxe  ct 
dc  Sibcrie,  Lam*  t.  2.  p.  254. — {bid.  Brocb.  t.  i,  p.  212. 
lb.  Hauy^  t.  2.  p.  504. 

External  CharaHers. 

Its  principal  colour  is  wine  yellow,  of  all  degrees 
of  intenfity.  It  paffes  from  the  pale  wine  yellow 
into  yellowifli  white,  and  yellowifli  grey,  and 
from  this  into  greenifh  white  and  mountain  green, 
and  into  a  middle  colour  between  mountain  green 
and  feladon  green,  and  even  into  {ky  blue.  Froni 
the  deep  wine  yellow  it  palTes  into  flefh  red,  and  from 
this  into  crimfon  red,  which  borders  on  lavender  apd 
lilac  blue.     1  liis  latter  variety  is  very  rare. 

♦  The  name  Topaz  is  derived  from  Topazos,  a  (xail  island  in 
the  Red  Sea,   where   it  is  faid  the  Romans  ufcd  to  colled  this 

O2  It 
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It  occurs  maflive,  difleminated,  fometimes  in  rolled 
piece?,  but  moft  commonly  cryftallized. 
Its  cryftallizations  are  as  follows* 

I.  Oblique  eight-fided  prifm,  having  four  larger 
^nd  four  fmaller  lateral  planes,  of  which 
always  two  and  two  meet  under  very  ob- 
tufe  angles ;  or  it  m?iy  be  viewed  as  an 
oblique  four-fided  prifm,  with  the  two 
obtufe  edges,  more  or  lefs  deeply  and 
cbtufely  bevilled. 
a*  Oblique,  four-fided  prifm,  which  prefents  the 

following  varieties.  , 

<7.  Acuminated  by  four  planes  which  are  fet  on 
on  the  lateral  planes. 

b.  The  angles  which  the  accuminating  planes 

make  with  the  lateral  planes  on  the  acute 
lateral  edges,  more  or  lefs  deeply  truncated* 

c.  The  four- planed  acumination  againacuminated. 

d.  1  he  double  acumination  aigain  acuminated  ], 
,  this  forms  a  triple  acumintaion. 

e.  "When  the  truncation  of  the  angles^  which 

the  acuminating  planes  make  with  the  la- 
teral ,  planes  on  the  acute  lateral  edges  in- 
creafe,  a  fix-planed  acumination  is  formed. 

/•  Sometimes  the  angles  of  the  obtufe  lateral 
edges  are  truncated. 

g.  Sometimes  the  angles  on  the  acute  lateral 
edges  (5)  are  a  fecond  time  truncated, 

^.  Frequently  the  funimit  of  the  fix-planed  acu- 
rnination  is  more  or  lefs  deeply  tiuncated 


and 
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$nd  this  gives  us  the  cryftalline  figure  of 

the  Saxon  topaz,  which  may  be  defcribed 

as  an  obliqne,  four-fided  prifm,  having  its 

terminal  and  obtufe  lateral  edges  bevilled, 

and  the  acute  angles  truncated,    and  the 

three  angles  which  lay  around  the  trun. 

eating  planes,  alfo  truncated. 

When  the  truncations  of  the  acute  angles  increafe^ 

a  bevillment  is  formed,  and  then  little  remains  of  the 

other  bevilling  planes  :  often  alfo  the  obtufe  lateral 

edges  are  more  or  lefs  deeply  bevilled,  and  thus  is 

formed  an  eight-fided  prifm. 

The  Brafilian  topaz  generally  occurs  with  acumin- 
ations,  but  without  truncations }  the  Siberian  on 
the  contrary  is  ufually  bevilled. 

The  lateral  planes  are  deeply  longitudinally  ftreak- 
ed,  but  the  other  planes  are  fmooth. 

The  Brazilian  and  Siberian  topaz  is  more  deeply 
ftreaked  than  the  Saxon. 

The  cryftals  are  fmall  and  middle  fized,  very  fel- 
dom  large,  commonly  implanted  (aufgewachfen)  and 
in  drufes. 

Externally  it  is  fplendent,  internally  fplendent  and 
fluning ;  luftre  vitreous. 

Crofs  frafture  perfedly  ftraight  foliated ;  the  Ion- 
gitudinal  fmall  and  imperfeftly  conchoidal. 

Fragments  iiKleterminately  angular  and  (harp  edged, 
fometimes  tabular  and  fplintery. 

Alternates  from  tranflucent  to  tranfparent,  and  is 
fluplicating  tranfpafent. 

'  Hard 
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The  maiEve  occurs  in  coarfe  and  fine  grained  dif- 
tin£t  concretions. 

Hard  in  a  high  degree  yielding  a  little  to  the  file.* 

Eafily  frangible. 

Intermediate  between  not  particularly  heavy,  and 
heavy. 

Specific  gravity  —  3,464  to  3,556  Werner.  —  3,556  to 
3,564,  Kari//.— 3,540  to  3,576,  Karjen. 


Chemical  CharaBers. 

.  Saxon  topaz  in  a  gentle  heat  turns  white,!  but  a 
ftrong  heat  deprives  it  of  luftre  and  tranfparency : 
the  Brazilian,  on  the  contrary,  by  expofure  to  a  high 
temperature  bums  rofe  red,}  and  in  a  ftill  higher, 
violet  blue.  Before  the  blow  pipe  it  is  fcarcely  fufi- 
ble,  but  expofed  to  a  fteam  of  oxygen  gas  it  foon 
melts  into  a  porcellanous  bead.  It  is  fufible  with 
borax,  but  alkali  has  little  effed  en  it. 


Phyftcal  Charailcrs. 

The  topaz  of  Brazil,  Siberia,  and  Mucla  in  Afia 
Minor,  when  heated  exhibit  at  one  extremity  pofi- 
tive,  and  the  other  negative  eledricity.  The  Saxon, 
by  friftion,  gives  figns  of  eleftricijy. 

*  It  cuts  quartz,  but  is  cut  by  ruby. — Uauy* 

f  When  thus  altered  the  Saxon  topaz  is  fometimes  fold  for 

diamond. 

J  Topaz  thus  altered  is  cut  and  fold  by  jeweller*  under  tbc 

najre  uf  Brazilian  ruby  ami  pale  fpinelle. 

Constituent 
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Constituent  Parts. 

Silica 
Alamina 

3^ 
68 

39 

46 

Lo£i 

I 

Lime 

8 

Iroa 

6 

I  CO                          99 

iflin,  i.  d,  M.  No.  24,         Bergmann  Opufc.  vol*  3 
J.  It  is  Saxon  topaz.                  p.  96. 

Ceognostic  Situation. 

It  is  found  in  veins,  that  traverfe  primitive  rocks, 
accomompanied  by  fluor  fpar,  tin  ore,  and  arfenical 
pyrites ;  but  its  moft  peculiar  repofitory  is  in  that 
kind  of  rock,  denominated  by  Werner  topaz  rock, 
which  is  an  aggregate  of  topaz,  quartz,  and  fchorl, 
having  in  the  fmall  a  flaty,  but  in  the  great  a  granular 
texture.  The  Siberian  is  found  accompanied  with 
beryl,  in  that  variety  of  granite  which  has  received 
the  fanciful  name  of  Pierre  Graphic, 


Geographic  Situation. 

It  is  found  in  Brazil,  in  Siberia  among  the  Uralian 
mountains,  particularly  at  Adon-Tfchelon  in  Nertfch- 

insk 
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}nsk ;  tlie  beautiful  rofe  fed  variety  atMukla  in  Leflef 
Afia,  where  it  was  difcorered  by  an  intelligent  tra- 
veller, our  countryman  Mr  Hawkins  :  alfo  in  Pegu 
and  Ceylon.  In  Europe,  in  Bohemia  at  Schlacken- 
wald,  Zinnwald  and  Heinrichgriin  ;  in  3axony  at 
Scheckenftein,  Altenberg,  Zinnwald,  Eibenftock, 
Ehrenfriederdorf  and  Gtier ;  in  Gomwall  in  Eng- 
land 


Ohfirvaiions. 

i*  When  colour  was  confidered  as  aflfording  the 
mod  certain  means  of  diftinguifhing  the  precious 
Hones  from  each  other,  many  different  foffils  were 
affociated  with  the  topaz ;  and  varieties  of  topaz 
were  dofcribed  as  diftinft  fpecies.  1  hus  the  yellow- 
i(h  white  fapphire  was  termed  oriental  topaz,  yellow- 
ifh  rock  crj'ftals  Bohemian  or  occidental  topaz  ;  chry- 
folite  was  alfo  confidered  as  a  variety  of  topaz :  on 
the  other  hand,  the  greenifh  varieties  of  topaz  were 
named  aqua  marine,  and  the  blue,  fapphire, 

2.  The  topaz  of  the  ancients  b  confidered  by 
Werner  to  be  our  chryfplite. 

3.  1  he  Saxon  topaz  rs  reckoned  by  jewellers  t<y 
have  the  moft  fire. 

4.  In  the  colIeQion  of  the  mufeum  of  natural  hif- 
tory  at  Paris,  there  is  a  Brazilian  topaz  which  weighs 
4  ounces  2  gros^ 
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SEVENTEENTH    SPECIES. 

Emerald. 

Schmaragd. — Werner. 

Gemma  pcllucidiffima.  Smaragdus,  IValL  t.  i,  p.  253-- ' 
Emeraude  du  Pcrou,  R.  d.  X.  t.  2.  p.  245.— Schmar- 
tgd.  Wern,  Cronjl.  p.  102.  IB.  Wid.  p.  271. — Emerald, 
Kirw.  vol.  I.  p.  247  — Smaragd.  Eftner.  b.  2.  p.  132.— 
SmeraldOy  Nap.  p.  IU2.  Ztfwf.  t.  2.  p.  227.  Brochant. 
t^  I.  p.  217.— Emeraude,  vcrte  Hauy,  t.  2.  p.  5i6« 

External  Charaders. 

Its  charafteriftic,  and,  we  might  almoft  fay,  its 
only  colour,  is  emerald  green,  of  all  degrees  of  in- 
tenfity,  from  deep  to  pale.  The  deep  fometimes  in- 
clines a  little  to  verdegris  green,  and  fometimes,  and 
oftener,  to  grafs  green :  the  pale  varieties  fometimes 
nearly  pals  into  greenifh  white. 

It  is  faid  to  occur  maifive,  and  in  rolled  pieces,  but 
of  fuch  Werner  has  feen  no  fpecimens ;  he  has  only 
obferved  it  cryftallized  in 

Low,  equiangular,  iix-iided  prifms,  which  are 
ift,  perfect ;>  2d,  truncated  on  the  lateral  edges; 
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3d,  truncated  on  the  terminal  edges  ;  4th,  truncated 
on  the  terminal  angles }  5th,  terminal  edges  bevilled. 
When  the  truncations  on  the  lateral  edges  increafe^ 
a  twelve-fided  prifm  is  formed. 

Cryftals  middle  fized  and  fmall,  very  rarely  large ; 
always  implanted,  and  in  drufes. 

Lateral  planes  fmooth,  terminal  planes  rough* 

Internally  the  luftre  is  intermediate  between  fhining 
and  fplendent,  and  is  vitreous. 

Fradure  fmall  and  imperfeftly  conchoidal,  yet  it 
fometimes  exhibits  a  concealed  foliated  fraflure,  hav- 
ing a  fourfold  cleava^e^  of  which  the  folia  are  paral- 
lel with  the  lateral  and  terminal  plajies,  as  h,  the  cafe 
with  berylL 

Fragments  indeterminately  angular,  and  more  or 
lefs  fharp  edged. 

Alternates  from  tranfparent  to  tranflucent,  and  is 
duplicating  tianlp^rent^ 

Hard,  and  little  more  than  Quartz,  which  it 
fcratches  with  difficulty. 

Not  particularly  heavy. 

Specific  gravity.— a,6oo,  Werner.-^^y^*]*] ^^Brifson* — 2,7^27 
to  2,7755 — f^^^> 


Chemical  Charaders. 

Before  the  blow  pipe  it  is  difHcultly  fufible,  but 
melts  eafily  with  borax. 
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Con/iituent  Parts. 

Silica                   ^4>5o       / 
Alamina              x6 

69 

Glociiie,              X3                               la^jo 
Q^d  of  Chrome  3,15                           25 
Lime                   ifio                           35 
Water                 a         Oxjd  of  Iron  i 

100,35 
VauqueRn. 
I  d.  M.  N.  38,  p.  98. 

97.90 

Khprotb 

Giognojlic  Situation. 

107 


It  occurs  in  veins  that  traverfe  clay  ftate*.  The 
accompanying  foffils  are  calc  fpar,  felfpar,  quartz  and 
iron  pyrites. 


Geographic  Situation. 

At  prefent  it  is  only  found  in  South  America,  and 
and  there  principally  in  the  mountains  of  Popayan, 
and  in  the  neighbourhood  of  de  Manta,  near  to 
Puerto- Viejo,  in  Peru.  The  Romans  are  faid  to 
have  procured  it  from  jSthiopia  and  Egypt. 

*  Qay  flatc  is  ufually  known  by  the  name  primitive  (late. 
Werner,  for  reafons  which  will  be  dated  in  the  Geognofie,  abo- 
Uhed  the  term  primitive  flate. 
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Ufe, 

The  colour  which  charafterifes  this  foffil  is  ex- 
tremely pleafing  ;  the  eye,  after  viewing  the  beautiful 
colours  of  the  fapphire,  oriental  ruby,  fpinelle  and 
topaz,  repofes  with  delight  on  the  frefli  and  animating 
colour  of  the  emerald,  the  charming  emblem  of  the 
vegetable  kingdom  !  It  is  rare,  however,  to  find  the 
colour  pure  and  of  good  ftrength,  hence  fuch  fpeci- 
mens  are  very  highly  valued,  and  are  employed  in 
the  mod  expenfive  kinds  of  jewellery. 


Obftrvations. 

1 .  Emerald  and  beryll  have  a  ftrong  refemblance 
to  each  other ;  thus  both  are  green,  their  cryftalliza- 
tion  differs  but  little,  and  frafture,  hardnefs  and 
weight  are  nearly  the  fame.  Notwithftanding  thefc 
agreements,  Werner  confiders  them  as  well  diftin- 
guiflied  from  each  other  by  the  following  charade rs  : 
Emerald  occurs  only  green,  but  beryll  befides  green 
is  alfo  yellow  and  blue  j  the  cryftals  of  beryll  are  long, 
thofe  of  emerald  are  fhort ;  the  lateral  planes  of  beryll 
are  ftreaked,  thofe  of  emerald  are  fmooih  ;  the  ter- 
minal planes  of  beryll  are  fmooth,  thofe  of  emerald 
are  rough ;  beryll  often  prefents  diftinft  concretions, 
emerald  never ;  beryll  often  fhews  a  formation  by  aci- 
cular  flioots,  emerald  never ;  beryll  has  tranverfe 
fcnts,  emerald  never. 

2.  Many 
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2.  Many  of  the  emeralds  defcribed  by  the  ancieatsi 
jppear  to  have  been  varieties  of  gen  fluor  fpar  ;  even 
in  more  modern  limes,  fluorfpar   has  been  preferved 
for  emerald.     Mr  Coxe  examined  the  famous  emer- 
ald table  in  the  abbey  of  Reichenau  near  Conftance, 
which  he  found  to  be  a  very  fine  green  coloured 
fluor  fpar.     The  famous  facro  cattino  di  fmeraldo 
orientale,  preferved  at  Genoa,  and  which  could  only 
be  feen  by  an  order  from  the  fenate,  appears  to  bea 
mafs  of  cellular  glafs.     Many  fine  -Ethiopian  emer- 
alds, which  were  bequeathed  to  monafteries,  appear 
to  have  been  fold  by  the  monks,  and  coloured  glafs 
fubftituted  in  their  place.  ^ 

3.  Several  mineralqgifts   are  of  opinion  that  the 
true  emerald  was  not  known  in  Europe   until  after 
the  conquefl  of  Mexico  and  Peru  by  the  Spaniards. 
The  following  fads,  however,    are  in  oppofition  to 
this  conjedture.     i.  In  the  mitre  of  Pope  Julius  the 
Second,  which  is  now  preferved   in  the  mufeum  of 
natural  hiftory  at  Paris,  there  is  a  fine  deep  coloured 
emerald  :  as  he  died  in  1513,  and  Peru  was  not  dif- 
covered  and  conquered  by  Pizarro  before  1 545,  it  is 
highly  probable  that  this  emerald  was  brought  from 
Africa.     2.  Werner  has  in  his  pofleffion  feveral  an- 
tique emeralds,  and  Mr  Hawkins  informed  the  Abbe 
Eftner  that  he  had  feen  a  necklace  of  emeralds,  which 
was  found  among  the  ruins  of  Portici  near  Naples. 

4.  The  Brafilian  emerald  is  a  variety  of  tourma- 
Ime. 

5.  It  is  one  of  the  lighted  and  fofteft  of  the  pre- 
vious ftones. 

EIGHTEENTH 
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EIGHTEENTH    SPECIES* 

Bcryll. 

Berin. — Werner. 

Werner  divides  this  fpecies  into  two  fubfpecies. 

FIRST   SUBSPECIES. 

Precious  BerylL 

Edier  BcxH.'-^Werfier. 

Smaragdas— Aqua  marina  et  Smaragdos — Berillus.  Wall* 
t.  I.  p*  254. — Aigue  marine  deSiberie, it.  d  X.  t.  a. 
p.  152.  Ibd.  Born.  t.  i.  p.  71. — ^Edler  Beril.  Wem. 
Cron/I^  f.  100. — Berjl.  Kirw.  vol.  x.  p.  248.— -Ed.  Beril. 
Wid.  f.  274.— A/.  Eftner^  b.  2.  f.  197. — Berillo  Naf. 
p.  125.  Id.  Lam.  t.  2*  p.  232.— Le  Beril  noble,  Broch, 

t.  I.  p.  220. 

External  Chambers. 

Its  principal  is  green,  from  which  it  pafles  on  the 
one  fide  into  blue,  and  on  the  other  into  yellow.    It 

is 
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is  commonly  moimtam  ^  feladon  green:  from 
tbefe  it  pafliss  through  apple  ^een,  afparagus  green, 
mto  oil  green,  and  laftly  into  hoQey  yellow,  which 
approaches  to  wipfs  yellow.  From  the  feladon  green 
itpaflbs  iQto  fmajt^  lky»  and,  in.  rare  inftances,  into 
azure  blue. 

Almoft  all  its  colours  are  pale,  feldom  deep,  and 
fcarcely  ever  dark^  Sometimes  it  has  two  colours  at 
once,  which,  alternate  in  layers^  and  fometiio^es  it  is 
ifideiS:ent« 

It  is  cryftallized  in  long  equiangular  fix-fided 
prifms,  which  are  either  perfefl  or  truncated  on  the 
lateral  and  terminal  edges  and  angles.  The  trunca- 
tions of  the  terminal  edges  fometimes  become  fo 
large  at  to  form  fix  planed  acuminaiions,  of  which 
the  apices  are  truncated.  The  cryftals,  owing  to  the 
different  breadths  of  their  lateral  planes,  fometimes 
approach  to  trihedral,  fometimes  to  oblique  te* 
trabedral  prifms.  When  they  have  cylindrical,  con- 
vex lateral  planes,  they  are  fometimes  acicular,  fome- 
times reed-like. 

The  cryftals  are  fometimes  heaped  on  each  other, 
the  fmaller  ones  being  almoil.always  uppermoft,  thus 
forming  a  fhape  like  a  tower ;  and,,  in  other  cafes^  they 
are  perforated  in  the  dire£tion  of  their  axes. 

Imbedded  and  implanted,  and  interfeft  one  ano- 
ther, but  are  feldom  fingle. 

Deeply  longitudinally  ftreaked,  but  the  truncating 
and  terminal  planes  fmooth. 

Small,  large,  arid  very  large. 

Externally 

Digitized  byCjOOQlC 


iti  I^LINT  GENUS. 

Externally  irs  luftre  is  (hltiing  and  glitlening  i  id^ 
ternally  fliining,  which  fometimes  paffes  into  gliften- 
ing  and  fplendent,  and  is  vitreous* 

Crofs  fradure  intermediate  between  uneven  and 
fmall,  and  imperfeftly  conchoidal ;  longitudinal  frac-  ' 
ture  foliated  with  a  fourfold  cleavage :  three  of  the 
folia  or  cleavages  are  parallel  with  the  lateral  planes, 
and  the  fourth  with  the  terminal  planes  ;  and  the  la- 
teral and  terminal  cleavages  generally  interfed  each 
other  at  right  angles.  The  cleavage  is  often  very 
imperfedt. 

Fragments  indeterminately  angular,  more  or  lefs 
iharp  edged. 

The  maflive  is  compofed  of  ftraight  and  thin  colum- 
nar prifmatic  diftinft  concretions,  which  are  formed 
by  colledions  of  prifms  difpofed  in  different  direc- 
tions. 

Commonly  tranfparent,  but  fometimes  paffes  into 
tranflucent,  and  is  flightly  duplicating.  The  tranflu- 
cent  variety  has  crofs  rents. 

Hard  :  fcratches  quartz ;  nearly  equal  in  hardnefs 
to  topaz,  with  which  the  mountain  green  variety  has 
been  often  confounded. 

Eafily  frangible. 

Not  particularly  heavy. 

Specific  gravity. — 26,^500  to  ay. 590,  Werner, ^^ifiZ^  to 
2,722,  Brijfon* 


Chewikal 
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Chemical  CharaSlers. 


Before  the  blow  pipe  it  is  difficultly  fufible  without 
addition,  but  with  bQi^x  i.t  melts  eafiiy. 


ConjUttmf  parts^ 

Sijioa 

^9,50 

68,0 

Alui^ina 

.  H,99 

15.0 

Qucin^ 

?  4*0.0 

1 4.9 

lime 

a,o 

Oxydof  Iron 

J)[,QO 

I 

98,0 

1 00 

Ro/e,      Vauquelm,  I.  d.  M. 
N.  43.  P-  S^i- 

Phyftcal  Character. 
It  becomes  very  eleftrical  by  rubbing.    . 

Geognostic  Situation. 

It  occurs  imbedded  in  primitive  rocks,  alfo  in  veins. 
It  is  ufually  accompanied  with. quartz,  felfpar,  garnet, 
niica^  fiuor  ipar,  and  topaz.     At  Scblackenwald  it 

(^  occurs 

r 
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occurs  in  veins  along  wich  tin  ftone,  quartz,  and 
ileatite.  ^ 


Geogmstk  Situaiionl 

Thembft  beautiful  berylls  are  brought  from  Dau- 
ria  on  the  frontiers  of  China,  and  the  urazils.  They 
^re  alfo  found  in  the  Uralian  mountains  ;  in  France, 
(where  they  have  been  confidered  as  emerald)  and  in 
Saxony  at  Johanngeorgenftidt,  I  faw  in  the  cabinet 
'of  the  Hon.  Mr  Greville,  a  fix-fided  prifm  of  beryll 
which  he  was  told  had  been  found  in  the  upper  part 
of  Aberdecnlhire  in  Scotland* 


Ufa. 

When  pure  it  is  cut  for  ring  ftones  and  for  neckr 
laces.  Its  frequency,  inferior  hardnefs,  and  little  fire, 
render  it,  however,  of  lefs  value  than  many  other  of 
the  precious  ftones, 


Obfervationf. 

Hauy  and  Karften  from  the  emerald  and  precious 
beryll  agreeing  in  cryftallization  and  conftituent  parts, 
confider   them  as  varieties  of  the  fame  fpecies,  but 

^e  have  already  (hewn  the  fallacy  of  this  opinion. 

« 

a.  Beryll 

I 
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i.  Beryll  feldom  or  never  contains  chrome,  hence 
it  does  not  fhew  the  fine  emerald  green  colour  which 
charafterifes  the  emerald. 

3.  It  was  well  known  to  the  ancients,  who  pro- 
cured it  from  feveral  places  where  it  is  at  prefent 
found.  Pliny  has  given  a  good  account  of  it,  yet  in 
latter  times  his  defcripuon  a|)pears  to  have  been  for- 
gotten, for  we  find  it  arranged  with  other  precious 
ftones,  to  which  it  had  but  little  refemblance ;  thus 
the  blue  varieties  were  denominated  >  fapphire,  the 
green,  aqua  marine,  and  the  yellow,  topaz.  About 
fiftecix .  years.ago,  Werner  obtained  a  complete  fuite 
of  fpecimens  of  this  foflil  from  Siberia,  which  enabled 
him  to  frame  the  pre^ding  d^fcription,  and  to  fettle 
it  asardiftinft  fpedes/  ;        ' 


<^3  SECOND 
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SECOND    SUBSPECIES. 

Schdrlous  bdryll. 
Schot-Iartiger  berill.— FTjr/ffri 

W^ifle'r  Sunggnfchoerl,  tV.  CroHJt.  J),  i^.:— Schorl  Mibc 
prifmatique,  R.  i.  L.  t.  2^,  |k  4*3. — Schorlattiger  ben. 
il!>  J!^fdf.  p.  I76.  —  Shbrlitt,  Kitfvan.  toI,  i^  p*  »8ff. 
EJlner,  b.  2.  p.  207— Sorlo  biftnco^  ^dfj^.  f  15^. 
Lucolite,  Lam.  t.  2^  p.  274. — Leucolite,  ct  Pjcnite, 
Hauy^  t.  3,  p.  236. — Le  Beril  fchorliforme,  Broch.  t.  i, 
p.  124. 

External  Charader^. 

Its  principal  cotour  is  ftraw  yellow,  which  pafles 
into  yellowifh  white,  greenifh  white,  afparagus  green, . 
and  fulphur  yellow.  Some  varieties  j>oflefs  a  colour 
which  is  intermediate  between  peach  bldffom  and 
rofe  red,  and  it  even  verges  on  crimfon  red :  other 
varieties,  as  thofe  from  Altenberg  in  Saxony,  are 
marked  with  fpots  of  a  violet  blue,  which  Inclines  to 
cherry  red. 

It  occurs  almofl:  always  maffive,  and  cryftallized  in 
long  fix  fided  prifnis,  (whicli  are  probably  truncated 
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on  the  terminal  edges),  generally  imbedded  and  fel- 
dom  difengaged. 

Chryftals  large  and  middle  fized. 

Externally  and  intetnally  its  lilftre  is  fhifting,  ap- 
preaching  to  gliftening  and  is  refitiou^* 

Crofs  frafture  imperfeftly  foliated  j  the  longitudi- 
nal fraSute  fmall  and  imperfeftly  conchoidal. 

Fragments  indeterminately  angular. 

Compofed  of  patalle!,  thin,  -and  ftraight  prlfmatic 
diftind  cbncffetion^,  >;rhkh  are  loftgitudlftally  ftfeak- 
ed.  " 

More  or  lefs  tranflucent. 

Hard  in  a  middling  degree,  yielding  to  the  file. 

Brittle. 

Uncommonly  eafily  frangible. 
V.         l^ot  paftieubrly  heavy,  ^pf^foachtng  to  he^vy. 

Specific  gravity .--.3,530,  Xfe/>ro/)!^.f-3,5i4,  Hauy. 


"Chmical  Chdf'aBcts. 

filefore  'flie  \Aom  pipe  Jt  is  inTdfiWe  Withbot  ^fldi- 
tion ;  with  borax  it  nsdts  itito  a  pure  .traftl^rent 
gkfs  /\   ' 
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Constituent  Paris.  . 

-  '    ■ 

Silica 

36.8 

Alumina 

3^    :  .         ;  50        ■  . 

S2»6 

..   '  ■  - 

.                      L^nc 

3»3 

Water 

,  ^ 

».J 

101  100,0  ,  94,2 

Bergman.  Cnlls,  Annal.,         Klaproih.       Vauquelin, 
1784.  Ibid.  1788. 


Geognostic  Situation. 

It. IS  found  imbedded  in  a  bed  compofed  of  quartz 
and  mica,  and  probably  alfo  in  gneufs. 


Geographic  Situation. 

It  is  found  in  confiderable  quantity  at  Altenberg 
in  Saxony,  Schlackenwalde  in  Bohemia, ;  alio  in 
Moravia,  where  it  occurs  imbedded  in  gneufs,  and 
accompanied  with  lepidolite  j  and  at  Rabenftein  in 
Bavaria*. 


r 


''Flurrs  Bavaria,  p.  252. 
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Obfervaiions. 

It  was  for  feveral- years-  confidered  to  be  a  variety 
of  fchorl,  and  was  named  white  prifmatic  fchorl  l^y 
fome,  and  fchorlite  by  others.  Werner  difcovei  ed 
that  it  was  a  diftinft  foffil,  but  fo  nearly  allied  to  pre- 
cious  beryll  as  to  form  a  fubfpecies,  which  he  naiued 
fchorlous,  from  its  flrong  relemblance  to  fchorl.  It 
is  placed  immediately  before  fchorl,  as  it  is  the  link 
which  unites  it  with  beryll. . 

2;  The  reddift  coloured  variety  of  Moravia  was 
for  fomc  time  confidered  to  be  cryftallized  lepido- 
Jite, 
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NINETEENTH   SPECIES. 

Schorl. 

Schori.— 4?'m»r. 

Werner  divides  this  fpcKries  intxr  two  fuUpeqC3 : 
u  Common  IchpiU    ».  Touroalinet 


FIRST 
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FIRST     SUBSPECIES 

Coimmon  Schorl. 
Gemeiner  Sch'dti.^^Werner. 

Sdmc  of  the  varieties  of  bariltes  cryftallizatns,  Wall,  t.  i, 
p.  333. — Schwartzer-ftangeti  fchorl,  IVid.  p.  279— 
Schorl,  Kirw.  vol.  i.  p.  -265. — Sorlo-nero,  Kap.  p.  146. 
— ^Touraialine,  Lam*  f.a.  p.  295. — Le  fchorl  noire, 5roi:i. 
t.  I.  p.  226.— Tourmaline  noire, ^^mHauy,  t.  3,  p.  31. 

External  Characlers, 

Its  colour  is  velvet  black,  of  various  degrees  of  in- 
ienfity. 

It  occurs  often  maflive  and  diffeminated,  feldom 
in  rolled  pieces,  and  frequently  cryftallized. 

Ics  cryftals  are  three-fided  prilins,  with  cylindrically 
convex  lateral  planes,  and  acuminated  on  both  ends 
by  three  planed,  which,  on  the  one  extremity  are  fet  on 
the  lateral  edges,  on  the  other,  on  the  lateral  planes. 

The  cryftals  are  moftly  acicular :  off  en  alfo  broken, 
forming  with  the  fragments  a  peculiar  kind  of  frag- 
ment ftone  or  breccia:  and  are  imbedded.  The  la- 
teral planes  are  longitudinally  ftreaked,  and  alternate 
from  flunijig  to  gliftening. 

R  ^  Internally 
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Internally  its  luftre  is  intermediate  between  (hiniri^ 
and  gliftening,  and  is  vitreous. 

Its  frafture  is  intermediate  between  imperfeftly 
conchoidal,  and  fmall  and  coarfe  grained  uneven, 
and  inclind^  fometimes  mofe  to  the  one,*  fometimea 
more  to  the  other. 

Fragments  indeterminately  angular. 

It  very  rarely  prefents  coarfe  and  fmall  grained  dif- 
tinft concretions;  fometimesit  occurs  in vfry thin,  thin, 
and  but  fcldom  in  thick  and  ftraight  prifmaiic  diftinft 
concretions.  Thefe  concretions  are  fometimes  fo 
thin  that  they  verge  on  the  fibrous,  and  fuch  varieties 
are  fometimes  parallel,  but  mod  frequently  fcopi- 
fofmly  divergent,  and  are  fometimes  again  coUefted 
into  thick  wedge-fhaped  concretions,  which  rarfely 
pafs  into  coarfe  and  fmall  grained  diftinft  concretions. 

Opaque,  but  a  little  tranflucent  on  the  edges, 
when  it  pafles  into  tourmaline. 

Gives  a  grey  (Ireak. 

Hard,  flightly  inferior  to  quarts. 

Very  eafily  frangible. 

Intermediate  between  not  particularly  heavt,  and 
heavy. 

Specific  gravity-A-3,092,  Brtffoft*  —  3,150,  Gethari.^^ 
3,2  r2,  Kh-'iVan' 


Chemical  Chara&crs\ 

Before  the  blow  pipe  it  melts  pretty  eafily  without 
addition  into  a  blackifli  flag.  Melted  with  borax  it 
forms  a  greenifli  coloured  glafs. 

Constituent 
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ComiUucnt  Parts. 


Mafllve,       Cryflalliied. 


o^ 


Silica         33,33  40 

Alumina    40,83                           ^S  ^^ 

Iron      .-  20,41    Lime              15  ^0 

Manganefe3,33  Oxyd  of  iron  T  ^  g  ^ 

with  Manganefe  J  ^ 


97,90  98,0  97,0 

WiegUl.  Crells  Beit-    '   Gerhard^  DeiTen  Grund.  eincrncU- 
^%>1>  !•  333-  en  Min.  Sj/I.  th.  i.  f.  312. 


Ph^cal  Chara^lers. 

*y  heating  it  exhibits  pofitive  eleftricity  at  one  ex.. 
tremit)",  and  negative  at  the  other.  Wiedenman  re- 
marks that  when  it  begins  to  cool,  the  pofitive  end 
becomes  negative,  and  the  negative  pofitive. 


Gesgnostic  Siluation. 

It  occurs  in  primitive  rocks,  principally  In  quart? 
and  granite ;  with  the  former  it  conftitutes  a  peculiar 
mountain  rock*.     It  is  found  fddomer  in  gneufs,  and 

*  The  natural  hlftory  of  the  fchorl  rock  will  be  detailed  in 
tliat  part  of  this  work  which  treats  on  nilncralogical    gco^rapliy. 

R  2  ftiU 
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ftill  feldomcr  in  mica  flate  and  clay  flate.  It  occurs 
alfo  in  fmpjlc  beds,  and  veins  of  the  oldefl:  formation^ 
particularly  tin  veins. 


GcograpJAc  Situation. 

It  IS  found  in  many  places  of  Saxony,  Bohemia,  Ba- 
varia, Switzerland,  i3f)ain,  Hungary,  Scotland,  &c. 


Obfervaiions. 

1.  It  has  been  confounded  with  bafaltic  hornblende, 
melanitc,  actynolite,  tremolite,  beryll,  &c. 

2.  It  was  firft  found  near  the  village  of  Schorlaw, 
in  Saxony,  whence  it  s  name. 

3.  It  differs  from  tourmaline  in  colour,  degr^  of 
luftre,  frafture,  tranfparency,  and  diftinft,  concretions; 
alfo  in,  its  geognoftic  fituation,  for  tourmaline  occurs 
almoft  always  imbedded  and  in  fmgle  cryftals  ;  on 
the  contrary,  fchorl  is  ufually  aggregated,  and  occi^ 
in  beds. 
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teolites — ^Eleftricus  turmalin^  tVa/L  1. 1.  p.  32  9.-^Schori 
^tranfparcnt  rhomboida^  R.  4*  L*  t\  2.  p.  344^ — BrafiH- 

anischer  turmalih,    Wid.   p.  2??4.— Tourmaline,  Kirvs. 

t.  I.  p.  271. — Sorlo  brafiliano^  Nap.  p.  150. — ^Tourma* 

line,  Lam.  U   2s  p.  295*— Lc  Schorl  cleftrique^  t.  i-. 

p»  2fl9-«-TaQripaliiie-v^ytes  cit  bWes^  Hauy,  t.  3.  p^  31. 


External  CharaSlers.       • 

Its  principal  colours  are  green  and  brown :  from 
leeky  green  it  pafies  into  piftacio  and  olive  green, 
thai  into  liver  brown^  and  yellowiih  and  reddifh 
browz),  f^irther  into  hyacinth  red,  crimfon  red,  violet 
blue,  azure  blue^  dark  Berlin  blue,  and,  laftly,  into 
indigo  blue. 

Its  colours  are  almoft  all  of  them  dark,  often  p  little 
muddy,  and  when  it  is  nearly  opaque,  on  account  of 
the  darknefs  of  the  colour,  it  appears  black. 

It  occurs  very  feldom  maflive,  oftener  in  rolled 
pieces,  but  mofl  frequently  cryftallized. 
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Its  fundamental  cryftallization  is  an  equiangular 
three-fided  prifm,  and  this  is  either  perfeft  or  has 
cylindrical  cpnvex  lateral  :planes,  and  i$  flady  acumi- 
nated on  both  extremities  by  three  planes,  which,  on 
the  one  extremity  are  fet  on  the  lateral  edges,  but  on 
the  other,  on  the  lateral  planet;  The  angles,  edges, 
and  extremities  of  the  acumination  are  often  trun- 
cated, and  the  edges  foiaetimes  bevilled.  When  fe- 
veral  of  thefe  alterations  occur  at  the  fame  time,  the 
^ryft^il  has  a  very  irregular. afpecl,  and  is  fomevh^t 
difficult  to  determine.  The  lateral  edges  are  fre- 
quently bevilled,  and  thus  is  formed. a  Jiine-fided 
prifm,  in  which  three  and  three  planes  meet  gilder 
two  obtufe  angks.  Wl;ien.,the  edge§  of  jthe  b^vil- 
ments.  arc  truncated,  a  tweWe-fided  prifm  is^^onxied ; 
but  when  the  bevilling  planes  increafe  fo  much  that 
the  original  faces  difappear,  an  equiangular  fix  iided 
prifm  is  formed. 

Prifms  are  generally  long,  thin,  and  needle-lhaped ; 
fometimes  they  arc  alfo  (hort  and  thick;  in  other  vari- 
eties, although  very  rarely,  the  acumination^  meet 
together,  when  a  double  three  fided  pyramid  is  form- 
ed, and  the  remainder  of  the  prifm  forms  truncations 
on  the  edges  of  the  common  bafis  *. 

The  lateral  planes  are  generally  flrongly  longitu- 
dinally ftreaked  ;  the  acuminating  planes  are  moftly 

*  Count  dc  Bouraon  defcribcs  a  fpeclmcn  in  the  co]Ie£lion  c/ 
plr  John  St  A  ubyn,  in  which  the  prifm  is  completely  wanting, 
and  is,  what  he  confi(Jers  to  be,  the  primitive  figure  of  the  tour- 
maline.    London  PhUofophical  TranfaXons  for  i3o2. 

fmootl^ 
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Imooth  and  fhining :  fometimes  the  planes  on  'one  ex» 
tremity  are  fmooth,  but  on  the  other  rough. 

The  cryftals  are  feldom  large,  more  commonly 
middle  fi^ed.and  fmall,  and  fometimes  feopifbrmly 
aggregated,  as  is  the  cafe  with  the  red  variety  from 
Siberia. 

They  are  ufually  imbedded. 

Internally  its  luftre  is  fplendent  and  vitreous. 

Crofs  frafture  has  a  tendency  to  foliated,  and  the 
fblia  appear  to  be  a  little  inclined  to  the  axis ;  lon- 
gitudinal fradure  is  perfeftly  cohchoidal,  particularly 
in  the  tranflucent  varieties. 

When  it  verges  on  common  fchorl  it  prefents  prif* 
Inatic  concretions. 

It  alternates  from  nearly  opaque  to  completely 
tranfparent. 

Some  varieties,  when  viewed  in  a  direftlon  oblique 
to  the  axis  of  the  cryftal,  are  tranfparent,  but  in  the 
direftidn  of  the  axis  opaque :  others  again  ex- 
hibit different  colours  according  to  the  direftion  in 
Ivhich  they  are  held  •. 

Hard,  but  in  a  higher  degree  than  quartz. 

Eafily  frangible. 

Intermediate  between  not  particularly  heavy,  and 
heavy. 

Specific  gravity — Green  tourmaline  3,o36,  IVerner,-^ 
3,086,  Briffhn. — From  3,0863  to  3,3626,  Hauy.  >  Blue 
tourmaline  3,155,  Werner — 3,130,  Br'ijfon. 

♦  Werner  has  in  his  poffeffion  a  tourmaline  which  is  fky  blue 
ii2  the  middle,  but  violet  blue  on  the  Gdes. 

Chemical 
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Chemical  Chataders. 


Before  tte  Wow  pipe  it  melts  into  a  gt^yiBi  white 
veficularentimel. 


CtmfiHuent  farts. 
Tounnaline  of  Ceyioii.               Of  Brazil. 

Silica                        37,0                       40,0 
Alumina                  39>o*                     39><^ 
Lime                        ij,o                        3,84 
Oxydofiron                9,0                        i^jjo 
^-^-^^  of  manganefe                                2 

100 
Bergman^ 

Phvfical  ChataRcrs. 

9%34 

Vauquelirti 

By  friction  and  heating  it  exhibits  figns  of  pofitive 
and  negative  eleftricity.  When  it  is  cooled  the  ex- 
tremities change  their  eleSricity.  When  it  is  heated 
beyond  200°  of  Fahrenheit,  ii  is  deprived  of  its  elec- 
trical properties-  The  more  tranfparent  varieties  ap- 
pear to  poffefs  the  ftrongeft  electrical  properties^ 


Ceognostic 
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Geognostic  Situation. 

It  occurs  imbedded,  and  ufually  in  primitive  rocks, 
as  gnenfs,  mica  flate,  clay  flate,  and  granite. 


^  Geo^aphic  Situation. 

It  was  firft  found  in  the  ifland  of  Ceylon,  in  the 
i6th  ceAtury ;  aftelrtvards  in  Brazil,  and  finoe  that 
period  in  itvttH  oihet*  countries,  as  Madagafcar, 
kingdom  of  Ava,  Siberia,  Spaiii,  Switzerland^  lY^ol,' 
France,  Saiony,  Scotlahd,  liear  Banff,  Sweden,  Nor- 
way, and  Greenland. 


Ufe. 


It  is  fometimes  cut  and  polifhed  and  worn  as  a  jewel ; 
but,  on  account  of  the  muddinefs  of  its  colours,  it  is 
not  in  general  very  much  efteemed, 


Obfervations: 

1.  The  green  coloured  tourmaline  has  been  de- 
fcribed  by  feveral  mineralogifts  as  emerald,  the  blue 
as  fapphire,  and  the  crimfon  red  variety,  which  was 
firft  found  in  Siberia,  and  fmce  in  the  kingdom  of 
Ava,  by  Colotiel  Symes,  and  in  the  fand  of  Ceylon, 
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by  Count  de  Boumon,  under  the  names  daurite,  fibe- 
rite,  and  rubellite. 

2.  In  the  colleftionr  of  the  Hon.  Mr  Greville  there 
is  a  moft  magnificent  fpecimen  of  the  red  variety, 
which  was  prefented  to  Colonel  Symes  by  the  king  of 
Ava.  It  is  undoubtedly,  the  fined  fpecimen  of  this 
foffil  that  exids  in  any  cabinet,  and  flands  pre-emi- 
nent  among  the  riches  of  Mr  Greville's  great  collecr 
tion*,  A  particular  defcription  of  it  is  gi^^  by 
Count  de  Bournon,  in  his  Memoir  on  Corundum. 

In  the  beautiful  colleftion  belonging  to  Baron 
Racknitz  at  Drefden,  I  obferved  a  three-fided  prifm 
of  the  red  variety,  near  an  inch  in  diameter,  and  an 
inch  and  hulf  long,  which  coft  400  rubles.  ^ 

♦  It  is  valued  at  1000 1. 


TWENITETH 
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TWENTIETH    SPECIES. 

Thumerftone. 

Thumerftein Werner. 

Schorl  tranfparent  lenticulaire,  R.  de  Z.  t,  2.  p.  353.-— 
Gliifs  Iclioil,  or  Glaftein^  Wid.  p.  294. — ^ThumerftonCf 
Kiriv.  vol.  I.  p.  273 — Glaftein,  J^/f?f r.  b.  2.  p.  118. 
— Tumite,  Nap.  p.  158 — ^JanoUte,  Lam.  t.  2.  p.  316. 
La.pierie  dc  Thum.  Brocb.  t.  i.  p.  236 — Axinitc, 
Hauy.  t.  3  p.  22. 

External  Chara^ers, 

Its  moft  common  colour  is  clove  brown,  of  various 
degrees  of  intenfity ;  from  that  it  paffes  on  the  one 
fide  into  plumb  blue,  on  the  other  into  pearl  grey, 
afh  grey,  and  greyifti  black. 

It  is  feldom  found  maflive,  oftener  dilTeminated, 
but  qjoft  frequently  cryftallized. 

4.  In  very  flat  and   very  oblique  rhombs,  in 

which  the  two  oppofite  obtufe  lateral' edges 

are  generally  truncated. 

2.  Often  the  rhomb  is  fo  flat  that  it  has  a  tabu< 

lar  afpeft,  and  fometimes  cryftals  of  this 

'^^82  figure 
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figure  interfeft  one  another  and  form  a  cel- 
lural  fhape.  The  truncating  planes  are 
fmooth,  but  the  others  are  ftreaked. 

Externally  its  luftre  is  generally  Iplendent ;  inter- 
nally it  alternates  from  gliftening  to  flilning,  and  is 
vitreous. 

Fraflure  fine  grained  uneven;  in  the  tranflu- 
cent  varieties  it  fometimes  approaches  to  fplintery  ; 
in  the  tranfparent  varieties,  to  fmall  and  imper- 
feftly  conchoidal. 

Fragments  indeterminately  angular  (harp  edged. 

The  maflive  occurs  in  curved  lammellar  diflinft 
concretions,  whofe  furface  is  (hining  and  ftreaked. 

It  alternates  from  perfedly  tranfparent  to  weakly 
tranflucent. 

Pretty  hard,  yielding  to  the  file. 

Very  eafily  frangible. 

Not  particularly  heavy,  approaching  to  the  heavy. 

Specific  gravity— From  3,213  to  3,300,  Hauy.—'i,i^St 
Kir  wan, — 3 ,250,  Gerhard, 


Chemical  Characters. 

Before  the  blow  pipe  it  melts  eafily,  without  addi- 
tion, into  a  greenifti  white  femitranfparent  glafs.—— 

LeUcvre, ' 


Constituent 
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Constituent  Paris. 

Silica 

5  MO 

44»o 

Alumina 

.25>79 

18,0 

Lime 

9.39 

19,0 

Oxyd  of  iron 

8,63 

14,0 

4»o 

97.51 

99,0 

Klaprdth, 

t.  2.   p.  1 26. 

Vauqueliny  J.  d.  M. 
N.2^ 

Geofftostic  Situation,   r 

It  appears  to  be  peculiar  to  the  primitive  moun- 
tains, where  it  occurs  in  veins  and  beds  of  the  oldeft 
formation.     It  is  found  imbedded  in  limeftone. 


Geographic  Situation. 

It  was  firft  found  at  Thum  in  Saxony,  whence  it 
has  its  name :  it  has  been  alfo  obferved  in  Dauphiny, 
vhere  it  is  accompanied  with  quartz  cryftals,  afbeft, 
adynolite,  and  common  felfpar ;  alfo  near  to  Barrege 
in  the  Pyrenees,  imbedded  in  calc  fpar,  in  Corn* 
wall,  at  Konigfberg  in  Norway,  and  in  Siberia*. 

•  In  the  muf^eam  of  the  Univerfity  of  Edinburgh  there  arc 
fpecimcns  of  maffire  thumerftone,  lent  by  Dr  Guthrie  of  Peterf- 
burghy  a^d  faid  to  be  from  Siberia. 

TWENTY. 
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TWENTY-FIRST    SPECIES. 

Iron  Flint. 
FifenkiefeU — Werner. 

External  Charadcrs. 

Its  colour  is  yellowifh  brown,  which  borders  on 
liver  brown,  and  fometimes  a  colour  which  is  inter- 
mediate between  blood  red  and  brownifh  red. 

It  occurs  moft  commonly  maffive,  but  alfo  cryftal- 
lized  in  fmall  equiangular  fix-fided  prifnis,  which  are 
acuminated  on  both  extremities  by  three  planes,  that 
are  unconformably-wife  fet  on  the  aliemate  lateral 
planes.  1  here  are  often  fmaller  planes  between  the 
three  large  planes  of  the  acumination,  and  thus  a  fix- 
planed  acumination  is  formed. 

The  cryftals  are  implanted,  and  interfeft  one  ano- 
ther. 

Externally  its  luftre  is  fplendent,  internally  fhining, 
which  fometimes  verges  on  gliftening,  and  is  inter- 
mediate between  vitreous  and  relinous,  but  more  in- 
clined to  the  former. 

Fradlure  imperfeftly  fmall  conchoidal,  which,  in 
fome  varieties  approaches  to  uneven. 

Fragments 
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Fragments  indeterminately  angular,  not  particu- 
larly ftiarp  edged. , 

It  occurs  almoft  always  in  fmall  grained  diftinft 
concretions,  which  approach  fometimes  to  the  fine, 
and  more  rarely  to  the  coarfe  grained. 

It  is  opaque  and  flightly  tranflucent  on  the  edges. 

Pretty  hard,  yielding  to  the  file. 

Somewhat  difficultly  frangible. 

Not  particularly  heavy,  approaching  to  heavy. 


Geognostic  Situation. 

It  occurs  in  iron-ftone  veins,  and  appears  to  be  an 
intimate  mixture  of  quartz  and  iron  ochre« 


Geographic  Situation. 

It  is  found  at  Eibenftock  and  Altenberg  in  Saxony, 
and,  Karilen  fays,  alfo  at  Brift6l  in  England. 


Obfervation. 

It  renders  the  iron  ore,  along  with  which  it  occurs, 
very  difficult  of  fufion. 


TWENTY 
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TWENTY^ECOND    SPECIES, 

Quartz. 

Quzxz.— Werner. 

Werner  divides  this  fpecies  into  five  fubfpecies, 
I.  Amethyft,  2.  Rock  Cryftal,  3.  Milk  Quartz, 
4«  Common  Quanz,  5.  Prafe. 

FIRST    SUBSPECIES, 


This  fubfpecies  is  divided  by  Werner  into  two 
kinds,  a.  Common  Amethyft,  b.  Thick  fibrous 
Amethyft. 


FIRST 
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FIRST     KIND. 

Common  Amethyft. 
Gemeiner  AmeihylT; — Werner. 

Eittemal  Chara^ers. 

Its  principal  colour  is  violet  blue  of  ill  degrees  of 
intenfity.  It  paffes  on  the  one  fide  from  dark  violet 
blue,  through  plumb  blue  into  clove  brown,  and  a 
particular  kind  of  brownifh  black ;  on  the  other  fide 
from  pale  violet  blue  through  pearl  grey,  afii  grey, 
greyifli  white,  grecnifli  white,  olive  green,  into  pifta* 
do  green,  which  latter  is  uncommonly  rare. 

In  the  maffive  varieties,  feveral  colours  occur  toge- 
ther, and  thefe  are  difpofed  in  flripes,  or  fortification^ 
wife. 

Befides  maflive  it  occurs  in  rolled  pieces,  in  angu* 
lar  pieces,  and  very  frequently  cryftallized. 

In  equiangular  rather  obtufe  fix-fided  pyramids, 
which  are  generally  double,  and,  when  that  is  the 
cafe,  ai'e  either  perfed  or  truncated  on  the  common 
bafis,  and  the  lateral  planes  of  the  one  are  fet  on 
thofe  of  the  other. 

T  The 
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The  cryftals  always  occur  in  dnifes,  and  arc*  com- 
monly heaped  on  one  another,  or  penetrate  one  ano- 
ther.    They  are  middle  fized  and  fmall. 

The  planes  of  the  cryftals  are  fmooth. 

Externally  its  luftre  is  fplendent,  internally  it  paffes 
from  fplendent,  through  Ihining,  to  gliftening,  and  is 
vitreous. 

Frafture  paffes  from  perfedlly  conchoidal  into  im- 
perfeOly  conchoidal ;  alfo  into  uneven,  and  even 
into  coarfe  fplintery.  The  firft  has  the  greateft 
luftre  and  greateft  tranfparency. 

Fragments  indeterminately  angular  and  (harp 
edged. 

The  maflive  is  commonly  compofed  of  more  or  lefs 
perfeftly  ftraight  and  thick  prifmatic  diftinfl:  concre- 
tions, which  are  obliquely  tranfverfely  ftreaked,  and, 
when  free  at  the  extremities  ftioot  into  cryftals.  Thefe 
diftinft  concretions  are  generally  interfefted  by  other 
fortification-wife  bent  lamellar  diftinft  concretions, 
and  the  colour  delineation  arranges  itfelf  in  the  direc- 
tion of  thefe  lamellar  concretions. 

Sometimes  the  prifmatic  concretions,  when  they  are 
very  fliort,  (which  is  very  feldom  the  cafe)  approach 
to  coarfe  grained  diftindt  concretions. 

It  alternates  from  completely  tranfparent  to  tranf- 
lucent. 

Hard,  yields  to  the  file. 

Brittle. 

Pretty  eafily  frangible. 

Not  particularly  heavy. 

Specific  gravity — ^,750. 

Chemical 
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Chemical  Chara£lers. 

Lampadius  expofed  it  for  four  hours  to  the  ftrong- 
cft  heat  of  a  wind  furnace,  when  it  fuffered  no  other 
change  but  the  lofs  of  its  colour,  and  about  one  and  a 
quarter  per  cent,  of  its  weights  According  to  Eher- 
mann,  when  expofed  to  a  flream  of  oxygen  gas,  it 
lofes  its  colour  and  melts  to  a  tranfparent  ball. 


Constituent  Parts. 

Silica  97>50 

Alumina  0,25 

Oxyd  of  iron  0,3  o 
Trace  of  mangaoefe 


Rofc,  Karjlen's  TabeUi  f.  23. 


Geqgnostic  Situation. 

It  occurs  fometimes  in  veins  in  primitive  rocks,  and 
fometimes  in  agate  balls  and  kidneys  in  porphyry 
and  amygdaloid.  The  veins  in  which  it  occurs  are 
either  proper  veins,  and  then  it  occurs  along  with  the 
fibrous  kind  on  which  it  reds,  or  they  are  agate  veins, 
of  which  it  commonly  makes  the  middle.     When  it 


Lampad.  Saml.  Prad.  Chcm.  AbhandL  b.  i.  f.  225. 

T  a  occurs 
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occurs  In  balls  and  kidneys,  it  crufts  their  furfece  with 
beautiful  cryftals. 


Ceografbic  Situation. 

It  is  found  abundai\ily  in  Saxony,  as  ^t  AiHiaberg, 
Cunneridorf  near  Drefd^^n,  theCoralbriiche  near  Fcey- 
berg,  at  Schneeberg,  Volkenftein,  &c.  aJfo  in  the 
Harz,  in  the  Uralian  mountains,  and  in  the  Eaft  In- 
dies. The  green  variety  is  found  in  the  county  of 
Glatz  in  Silefia ;  alio  in  the  Palatinate,  where  it  oc- 
curs in  amygdaloid.  The  moft  beautiful  varieties  arc 
found  at  Catharinaburg  in  Ruflia. 


.    Uf€. 

It  is  cut  into  rings,  feals,  and  boxes,  but  it  is  not 
highly  valued. 


ObfinrnuOhms. 

1.  Thfi  green  variety  is  the  chryfolite  of  fijae  au- 
thors. .     . 

2.  Ti)c  oriental  amethyft  is  (apphire. 

3.  It  is  fometimcs  cavened  \Kith  capillary  cryftals 
of  iron  mica,  and,  wtbeA  viewed  in  certain  portions, 
appears  rcd^  this  variety  is. named  hair  amethyft^ 

■  SECOND 
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SECONDKIND. 

Thick  fibrous  Amethyft. 
Dickfafriger  Amethyft. — Werner. 

External  Chambers. 

It  has  gemrB%  a  pretly  dark  violet  biue  colour^ 
^9ka£ti  wbcd  pale  and  light  borders  on  pearl  grey> 
and  fitom  thia  biter  pafies  into  milk  and  yellowifli 
white. 

It  occurs  only  maffive  and  in  rolled  pieces. 

Internally  its  jkftre  is  g{ifiemQg>  pafling  into  fhin- 
in^,  and  is  vitreous. 

It  has  a  double  fra^^ure  ;  the  piiidpal  firadure  is 
thick  fibrous,  and  is  ftraight,  and  fcopiformly  diverg- 
ing  fibrous,  and  it  fometimes  paffes  into  fplintery,  fo 
that  we  may  often  confider  it  as  intermediate  be- 
tween thin  fibrous  and  fplintery  ;  the  crofs  frafture 
is  imperfeftly  conchoidal,  and  fometimes  interme- 
mediate  between  uneven  and  fplintery. 

Fragments  indeterminately  angular,  fometimes 
wedge-fliaped,  fometimes  iharp  edged. 

It  fhews  a  difpofition  to  coarfe  and  angular  grain- 
ed diftinft  concretions,  dnd  they  are  fo  very  inti- 
mately 
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mately  grown  together,  that  it  is  difficult  to  difcovcr 
the  faces  of  the  concretions* 

Commonly  tranflucent,  but  in  fome  varieties  ap- 
proaching to  tranfparent. 

Hard- 

Not  particularly  difficultly  frangible. 

It  agrees  in  the  remaining  charafters  with  the  pre- 
ceding kind. 


Geogno/Hc  Situation. 

It  is  found  in  agate  veins,  and  is  generally  accom- 
panied with  common  amethyft.  When  both  kinds 
occur  together  in  the  fame  vein ;  the  fibrous  is  al- 
ways the  oldeft^  or  adheres  to  the  wall  of  the  rent. 


Geographic  Situation^ 
Nearly  the  lame  as  the  former. 


SECOND 
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SECOND    SUBSPECIES- 


Rock  or  mountain  Cryft^l. 


Bergcryftal. — Werner. 

Quarzam  pellucldum  criftallizatum,  Wall.  p.  ^26.^— Crif- 
tal  de  rochc,  R.  d  X.  t,  2.  p.  70.— Berg  cryftal,  Wern. 
Cronji.  p.  III.  Id.  Wid.  p.  296. — Mountain  cryftal, 
Kirw.  p.  241. — Bergcriftal,  Emm.  b.  1.  p.  217,  Hid 
Eftner^  h.  a.  f.  318 — ^Quarzo,  Nap. 'p.  170.— Quartz, 
Lam.  t.  2.  priip — Le  Criflal  de  Roche,  Brocht  t.  2. 
p.  243— Quartz,  Haiiy^  t.  2.  p.  406. 


External  Characters. 

Its  principal  colour  is  white,  it  occurs  often  alfo 
brown.  From  fnow  white  it  paffes  into  greyifli 
white,  yellowilh  white,  and  reddifli  white ;  from 
greyifli  white  it  paflTes  into  pearl  grey  ;  from  yellow- 
ifli  white  it  pafles  through  pale  ochre  yellow,  wine 
yellow,  yellowifli  brown,  clove  brown,  which  falls 
falls  into  red,  into  brownifli  black ;  from  yellowifli 
brown  it  pafles  into  orange  yellow  and  hyacinth  red. 

Of  thefe  colours,  white  and  brown  are  the  mod 
common  j  the  clore  brown  is  known  by  the  name 

of 
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of  fmoke  topaz.     It  is  charaderiflic  of  this  foflil, 

that  the  yellow  and  brown  colours  are  not  unoften 

difpofed  in  ftriped  delineations. 
If  it  occurs   maffive   it  is  very  rarely  :     often  in 

rolled  pieces,   and  very  often  in  cryftals.    Its  cryf- 

tallizations  are  the  following. 

I.  Equiangular  fix-fided  prifm,  fomewhat  acutely 
acuminated  on  both  ends,  by  fix  planes, 
which  are  fet  on  the  lateral  planes. 
a.  When  the  prifm  becomes  fhorter,  a  double 
fix-fided  pyramid  is  formed,  in  which  the 
lateral  planes  of  the  one  are  fet  on  ^he 
lateral  planes  of  the  other,  and  the  remains 
of  the  prifm  form  a  truncation  on  the  com- 
mon bafis;  or  the  truncation  is  entirely 
wanting. 

3.  The  prifm  is  fometimes  fo  broad  that  it  re- 

fembles  an  "equiangular  four-fided  table  of 
which  the  angles  and  edges  are  bevilled; 
Sometimes  the  lateral  planes  incline  to- 
ward the  ends  jin  fome  varieties  one  acu- 
minating plane  is  very  large  in  comparifbn 
to  the  other :  in  others  three  planes  in  each 
pyramid  become  fo  large,  that  the  others 
difappear,  when  a  double  three*fided  pyra- 
mid is  formed. 

4.  Sometimes  in  the  double  fix-fided  pyramid 

three  alternate  planes  in  each  pyramid  be- 
come larger  than  the  others,  and  thus  a 
figure  approaching  to  the  cube  is  formed. 

Sometimes 

Digitized  byCjOOQlC 


Quartz,  145 

Sometimes  we  meet  with  twin  cryftals,  where  one 
cryftal  penetrates  the  other  longitudinally,  and  the 
upper  is  larger  than  the  under- 

Cryftals  are  from  uncommonly  large  to  fmall,  but 
are*  moft  commonly  middle  fized  and  large.  The 
prifms  are  always  larger  than  the  pyramids,  are 
heaped  on  one  another,  and  fometimes  the  prifms  are 
hollow,  and  contain  drops  of  water.  The  pyramids 
are  all  around  cryftallized  and  imbedded. 

Cryftals  of  actynolite,  rutile  and  fibres  of  amianth 
are  fometimes  difperfed  through  it. 

The  lateral  planes  of  the  cryftals  are  tranfverfely 
ftreaked,  but  the  acuminating  planes  ar^  fmooth* 

Externally,  the  cryftals  are  generally  fplendent, 
the  rolled  pieces  are  only  gliftening,  paffing  into 
glimmerbg ;  internally  they  are  fplendent  and  vi- 
treous. 

Frafture  almoft  always  perfeftly  conchoidal,  feldom 
flat  conchoidal,  fometimes  fo  flat  that  it  verges  on 
the  concealed  foliated,  and  in  fome  rare  varieties  it 
fliews  a  complete  concealed  foliated  frafture,  and  the 
folia  are  parallel  with  the  planes  of  the  fix-fided  py- 
ramid, or  with  the  acuminating  planes  of  the  fix- 
fided  prifm. 

Fragments  indeterminately  angular,  very  ^  (harp- 
edged. 

It  extremely  rarely  occurs  in  granular  and  prif- 
matic  diftind  concretions. 


U 
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It  is  always  tranfparent*,  and  in  certain  direftionS 
duplicating.    • 

Pretty  hard,  yielding  to  the  file. 

Pretty  eafily  frangible. 

Not  particularly  heavy. 

Specific  gravity — 1,650,  rock  cryftal  from  Madagafcar, 
Bri/sbn. — 2,605,  clove  brown  cryftal,  iTaf^^/i.— 2|888, 
fnow  white  tranfparent,  from  Marmerofch,  Ibid. 


Chemical  Cbaraders. 

Completely  infufible  by  the  blow  pipe,  and,  ac- 
cording to  Lavoifier,  it  remains  unaltered  eVen  when 
eispofed  to  a  ft  ream  of  oxygen  gas.  Coloured  rock 
cryftal,  if  carefully  expofed  to  a  gentle  heat,  lofes 
its  colour,  but  retains  its  tranfparency. 


Constituent  Parts  J 

SUica       " 

n*'^ 

Alunlina 

6,0 

Lime 

i.o 

100 

Btrgman,  Opufc.  vol.  2,  p.  iii* 

♦  In  tranfparent  cryftalt  we  generally  find  their  bafisandpwnt 
of  adherence  nearly  opaque. 
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Phyjical  Chara£ler. 

When  two  rock  cryftals  are  rubbed  together,  they 
are  phofphorefcent  in  the  dark,  and  exhale  a  peculiar 
empyreumatic  odour.  Its  inflammability  has  not  been 
proved,  although,  from  its  orydognoftic  affinity  to 
diamond,  it  ;s  not  improbs^ble  that  it  is  an  inflam- 
piable  body. 


Geognostic  Siiuation. 

It  occurs  in  veins  and  drufes,  and  is  almofl  exclu- 
fively  conjfined  to  primitive  rocks,  particularly  gra- 
nite and  mica  flate :  it  is  alfo  found,  although  rarely, 
in  clay  porphyry,  and  gypfum. 


Geographic  Situation. 

It  is  found  in  abundance  in  the  lofty  Alps  of  Swit- 
zerland and  Savoy,  alfo  in  Hungary,  Saxony,  Corn- 
wall in  England,  Scotland,  ifland  of  Arran,  where  it 
lines  granite  drufes,  alfo  the  mountain  of  Cairn*' 
gorum  in  Aberdeenfliire,  and  Shetland  iflands*. 


♦  Miucralogy  of  the  Scottifh  iflci,  toI  2. 

U/e. 
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Ufc. 

It  IS  ufed  as  an  article  of  jewellery  and  feveral  of  the 
varieties,  particularly  the  wine  and  orange  yellow, 
are  much  prized,  Thofe  from  the  mountain  Cairft- 
gorum  have  been  long  admired  on  accoi^nt  of  their 
purity  and  beautiful  colour.  " 


THIRD 
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THIRD    SUBSPECIES. 

MiHc  Quartz. 

Milch  (^rz. — Werner. 

RofeD  Tothcr  quarz.  Wid.  p.  301.— Rofy  fed  quarz,  Kirw. 
vol.  I,  p.  245.  -^Milck  quarz,  Emm.  b.  i.  L  13^6* — 
Qaaiz  laiteuXy  Lam*  t.  2^  p.  123. — Quartz  laiteux 
OQ  Quartz  Rofe,  Broch^  t.  i,.  p.  246. — Quartz-hjalin* 
laiteux,.  Hauy, 

ExUrnal  Charaders. 

It  has  fon>etimefr  a  milk  white,  but  more  commonly 
a  rofe  red  colour,  which  is  of  all  dcgrees^of  intenfity, 
and  fometimes  approaches  to  the  flefli  red.  The 
rofe  red  fometimes  paiTes  into  crimfon  red,  and  from 
this  into  reddifh  white,  and  a  kind  of  pearl  grey,  and 
laftly  into  milk  white,  which  exhibits  a  yollowifli 
light. 

It  occurs  only  siaffiTe^. 


♦  Werner  has  never  feen  it  cryftalUzed. 

Internally 
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Infernally  it$  luftre  is  (hining,  and  fomedmes  pafles 
to  fplendent,  and  is  vitreous^  inclining  a  little  to  re- 
iinous. 

FraQure  more  or  lefs  perfeftly  conchoidal. 

Fragments  indeterminately  angular  (harp  edged. 

Some  varieties  (hew  a  tendency  to  ftraight  ancl 
thick  lamellar  diftind  ^concretions. 

It  is  more  or  lefs  femitranfparent^  even  approach* 
ing  to  tranflucent.  The  femitranfparent  varieties 
have  the  greateft  degree  of  luftr^,  and  a  conchoidal 
fradure ;  the  lefs  tranfparent  have  lefs  luftre,  and  a 
fplintery  frafture. 

Pretty  hard,  yielding  to  tjie  file. 

Eafily  frangible. 

Not  particularly  heavy. 

Other  characters  the  fame  as  thofe  of  rock  cryftalv 


Conjiituent  Parts. 

Werner  fufpefts  that  it  is  compofed  of  fili(;a  an4 
©xyd  of  manganefe. 


Geognosfic  Situatioru 

It  is  found  conftituting  beds,  but  never  veins,  in 
primitive  mountains,  and  .is  faid  by  Flurl  to  form 
part  of  a  Bavarian  granite. 
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Geographic  Situation. 

It  was  iirft  difcovered  in  Bavaria,  afterwards  iii 
Sweden,  Greenland,  at  Hohenftein  in  Saxony,  Sibe- 
ria, and  in  the  ifland  of  Coll,  one  of  the  Scottifli 
Hebrides^ 


U/e. 

1.  It  Is  employed  in  jewellery.  It  takes  a  good 
polifh,  and  when  the  colour  is  good  the  ornaments 
made  of  it  ate  beautiful.  When  ciit  and  polifhed  and 
of  a  good  colour,  it  is  fold  for  fpinelle,  yet  its  defi- 
ciency in  hardnefs,  tranfparency,  and  fire  is  fo  great, 
that  the  deception  is  eafily  detected. 

2.  The  milk  white  variety,  when  cut,  opalefces 
into  wine  yellow. 

3.  It  lofes  its  colour  by  keeping,  particularly  if  in 
a  warm  place« 


FOURTH 
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FOURTH,  SUBSPECIES.- 

Common  Quartz. 
Gemeiner  Quartz. — Werner* 

Qaartzam  rude,  Wali.  t.  i,   p.   aio.  —  ii.   d.  Z.   Gc- 
meioer  qiiarz.    WiiL   p,  300. — Quartz.  Kir^.  vol.  i. 

p.  242.— — -J^/yfrrr,  bi   a.   f.  265. Id.  Emm.  b.  i. 

f.  225. — Qqarzo.  Nap.  p.  170.  Lam.  t.  2.  p.  119. — 
Quartz-Hjalio  amorphe,  ffauy^ — Lc  Quartz  commanCi 
Broch.  t.  I,  p.  248. 

External  Characters. 

Its  raoft  common  colours  are  white  aiid  grey.  Of 
'white  the  following  varieties  have  been  cbferved: 
Ikow  white,  greyifti  white,  yellowifli  white,  greenifli 
white,  and  reddifh  white  :  from  the  greenifh  white  it 
pafles  into  a  middle  colour  between  verdigris  green, 
feladon  green,  and  apple  green. 

It  occurs  alfo  brown,  yellow,  green,  and  red. 

The  varieties  of  grey  are  afti  grey,  fmoke  grey, 
yellowiih  grey,  blueift  grey,  and  pearl  grey.  From 
the  yellowifli  grey  it  pafles  into  wax  and  honey  yel- 
low ;  from  the  pearl  grey  into  flefli  red,  which  fome- 
times  approaches  to  blood  and  brick  red,  and  further 

*    into 
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mto  hyacinth  I'ed,  reddlfli  brown,  and  pale  chelhut 
brown. 

Of  thefe  colours,  white  and  grey  are  the  moK  fre- 
quent ;  next  in  frequency  is  r^d,  the  others  are  rarei 
Smoke  grey  is  in  fome  varieties  fo  dark  that  it  pafles 
into  greyifli  black. 

It  is  found  maflive,  difleminated,  in  blunt  edged 
pieces,  in  roundifli  grains,  and  rolled  pieces.  Fur- 
ther it  occurs  in  a  great  variety  of  external  fliapes,  as 
rerafdrm,  fpecular,  cellular,  and*  with  impreffions ;  of 
the  cellular  it  prefents  the  following  varieties,  hexa- 
gonal, polygonal,  and  parallelly,  double,  and  fpongi- 
form  circularly  cellular. 

The  polygonal  cellular  is  either  latge  or  (mall  cel- 
lular. Of  the  cellular  the  polygonal,  and  parallelly 
circularly  cellular  are  the  rated. 

With  impreffions  it  occurs  in  tables,  cubes  and  py- 
ramids. 

It  occurs  alfo  corroded,  amorphous,  and  fometimes 
ftalaftitical. 

It  occurs  in  true  and  fuppofititious  cryftals. 

The  true  cryftals  are  nearly  the  fame  with  thofe  of 
the  amethyfl  and  rock  cryftal ;  they  unite  both,  only 
they  are  here  lefs  regular  and  more  aggregated. 

1.  Six-fided  prifm  acuminated  on  both  ends  by 

fix  phnes.  It  is  either  fully  cryftallized  on 
both  extremities,  and  then  it  is  imbedded, 
or  only  cryftallized  at  one  extremity,  and 
then  it  adheres. 

2.  Simple  fix-fided  pyramid.     The  cryftals  of 

this  figure  are  either  Ample,  heaped  on  one 
another,  or  bud-fhaped  aggregated. 

X  3.  Double 
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3.  Double  fix-fided  pyramid,  which  is  fometimes 
aggregated  in  rows. 
The  prifm  occurs  of  every  fize,  from  fmall  to  very 
large  ;  on  the  contrary,  the  pyramid  occurs  only  from 
middle-fized  to  very  fmall. 

Surface  of  the  cryftals  is  the  fame  as  in  rock  cryf- 
tal. 

Of  the  fuppofititious  cryftals,  the  following  are 
'known. 

1.  Complete  cube ;    originates  from  fluor  fpar 

(found  at  Schneeberg.) 

2.  Equiangular  and  equilateral  octaedron;  origi- 

nates from  fluor  fpar. 
^  3.  Oblique    fix-fided    table;    originates    from 
baryte^ 
4.  Acute  fix-fided  pyramid ;  originates  from  calc 
fpar. 
Thefe  cryftals  have  a  rough  furface. 
Externally  the  luftre  of  the  true  cryftals  varies  from 
fplendent  to  gliftening,  the  rolled  pieces  are  glim- 
mering, pailing  into  dull. 

Internally  it  is  fhining,  which  on  the  one  fide  bor- 
ders on  fplendent,  on  the  other  pafles  through  glif- 
tening, and  nearly  approaches  glimmering,  and  is 
vitreous. 

•  Frafture  coarfe  and  fine  fplintery,  and  imperfeftly 
conchoidal.  Some  rare  varieties  fliew  a  parallelly 
fibrous  frafture,  refembling  that  of  gypfum,  and 
others  a  concealed  foliated  fradure. 
'  Fragments  indeterminately  angular,  aiid  pretty 
(harp  edged. 

MalTive.  Occurs 
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Occurs  moil  commonly  unfeparated,  but  often  alfo. 
in  prifmatic  diftinfl:  concretions,  which  are  ftraight, 
thin,. thick,  and  very  thick,  fometinxes  wedge  fhaped, 
tranfvcrfely  ftreaked,  and,  in  moll  cafes,  more  imper- 
fecl  than  amethyft.  It  occurs  but  feldom  in  granu- 
lar diftinft  concretions,  and  when  it  does,  the  con- 
cretions are  almolt  always  fine,  feldom  fmall  grained, 
and  commonly  intimately  attached  to  each  other :  it 
very  rarely  occurs  in  large  grained  diftinft  concre- 
tions, and  this  only  in  the  remarkable  quartz  from 
Oibena.  The  fine  grained  variety  has  a  flaty  texture, 
and  in  thin  tables  is  flexible. 

It  is  moft  commonly  tranflucent,  feldom  femitranf- 
parent,  and  this  latter  only  in  the  cryflallized  varie- 
ties j  in  the  darker  varieties  it  is  only  tranflucent  on 
the  edges. 

Pretty  hard. 

Brittle, 

Not  particularly  difficultly  frangible,  more  diffi- 
cultly frangible  than  rock  cryftal. 

Not  particularly  heavy,        • 

Specific  gravity — 26,404,  26,546. 


Chemical  Charaden. 

It  is  infufible  without  addhion  before  thq blowpipe, 
but  when  expofed  to  a  ftream  of  oxygen  gas,  accord- 
ing to  Ehrmann,  it  melts  into  a  milk  white  porcellan- 
Qus  ball. 

Xa  It 
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Geognostic  Situation. 

It  occurs  very  abundantly  in  the  mineral  kingdom, 
It  is  found  forming  whole  rocks,  alfo  in  beds  and 
veins,  and  is  a  conftituent  part  of  granite,  gneufs, 
mica  flate,  s^nd  fandftone,  and  ^Ifo  occurs  in  clay 
flate. 


Geographic  Situation* 
Jt  is  very  univerfally  diftribyted, 

Ufe, 

It  is  employed  in  place  of  fand  in  the  man]4fa6bry 
of  glafs,  alfo  in  the  preparation  of  fmalt,  and  as  an 
ingredient  in  porcelain  and  different  kinds  pf  earthen 
ware.  The  variety  known  by  the  nanie  Av?inti|riive  is 
cut  for  ring  flones,  and  is  fometjmes  nauch  prized, 

Obfervations. 

!•  The  variety  called  avanturine  has  a  reddiih 
brown  colour,  and  is  marked  with  points  and  fpots 
that  glimmer  like  gold.  It  is  found  in  Bohemia  and 
Arragon. 

2.  A. 
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2.  A  vanity  of  £elipar  has  alfo  been  deBominated 
avanturuie, 

3.  The  blood  red  variety  of  quartz,  which  is  found 
in  Spaii,  was  formerly  confidered  to  be  hyacinth. 

4.  Some  varieties  of  quartz,  when  burnt,  acquire  ^ 
Teddilh  colour,  and  are  then  not  unlike  avanturine. 


FIFTH    SUBSPECIES. 

Prafe, 

Prafem. — Werner. 

Prafem«  IVern,  Cronji.  f.  116. — Lanchgrliner  quarz,  Wid^ 
p.  301. — ^Prafium,  Jf/rtu.  vol.  i.  p.  249 — Id.  Eftner^ 
b.  2.  f.  207.  Id.  Emm*  b.  i.  f.  103.— .Quarxo  verde  di 
porro,  Nap.  p.  171. — La  Prafc,  Broch.  t.  2.  p.  252  — 
Quarz-hyalin  verd  obfcur,  Hauj* 

^  External  Cbaraffjers. 

Its  colour  is  leek  green,  of  various  degrees  of  in- 
tenfity. 

Occurs  generally  maflive,  feldom  cryftallized. 

Its 
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Its  cryflallizations  are,  i.  fix-fided  prifm,  acumin* 
ated  by  fix  planes,  like  quartz.  2.  Six-fided  pyra- 
mid, but  this  is  rare. 

Cryftals  fmall,  and  middle-lized,  and  have  al- 
ways a  drufy  furface. 

Luftre  fhining,  approaching  to  gliftening,  and 
between  refinous  and  vitreous. 

Fra£lure  coarfe  fplintery,  which  foretimes  ap- 
proaches to  the  imperfedly  fmalUconchoidal. 

Fragments  indeterminately  angular,  more  or  lefs 
Iharp  edged. 

The  maffive  varieties  occur  in  cuneiformly  thick, 
diverging,  prifmatic,  diftind  concretions,  and  fome- 
times  in  coarfe  grained  diflinft  concretions. 

Surface  of  the  concretions  rough  and  tranfverfely 
llreaked. 

Tranflucent. 

Hard. 

Difficultly  frangible. 

Jlot  particularly  heavy. 


Geognostic  Situation. 

At  Breitenbrun  it  occurs  in  a  mineral  bed,  which 
is  compofed  of  magnetic  pyrites,  iron  pyrites,  copper 
pyrites,  lead  glance,  blende,  quartz,  calc  fpar,  and 
common  adkynolite. 


Gecgndftic 
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Geographic  Situation. 

It  is  found  at  Breitenbrun  near  Schwartzenberg, 
in  the  eleftorate  of  Saxony,  and  it  is  faid  alfo  to  have 
t?een  found  in  Finland  and  Siberia.       1 


Vfe. 

It  is  fometimes  cut  and  poliflied  for  ornamental 
purpofes. 


Obfervaiion. 
It  is  an  intimate  mixture  of  quartz  and  aSynoUte. 

General  Obfervations  on  the  f pedes  ^artz. 

It  is  one  of  the  pureft  fpecies  of  the  flint  genus ;  is 
the  mofl:  abundant  of  foflils ;  and  occurs  in  almoft 
every  geognoftic  (ituation. 

In  the  primitive  mountains  it  forms  an  eflfential 
conftituent  part  of  feveral  of  the  mod  mighty  rock 
formations,  as  granite,  gneufs,  and  mica  flate :  it  oc- 
curs alfo  imbedded  in  porphyry, in  great  rocky  mafles, 
in  beds,  veins,  and  nefts  ;  and  either  alone  or  accom-^ 
panied  with  other  foflils. 

In  the  tranfition  rocks  it  forms  a  conftlti^ent  part 
of  grey  wacce  and  of  many  veins. 

It 


Digitized  by 


Google 


i6o  FLINT  GENUS. 

In  the  floetz  rocks  it  forms  the  principal  conftituetit 
part  of  the  different  great  fandilone  formations,  and 
occurs  alfo  in  the  gyps  and  limeftone  formations. 

Even  in  the  neweft  of  all  the  formations,  the  allu- 
vial, it  is  found  in  boulders  and  as  loofe  fand. 

Several  varieties,  as  we  have  already  mentioned, 
are  by  no  means  fo  common ;  thus  the  quartz,  with 
date-fhaped  diftinft  concretions,  is  only  found  in  Si- 
lefia  :  the  larger  cellular  variety  only  at  Schneeberg 
in  Saxony ;  the  fmall  cellular  only  in  the  Harz  and 
Hungary ;  and  laftly,  the  fine  angular  grained,  flaty 
and  flexible  variety  has  been  hitherto  found  only  in 
the  Brazils. 

The  pifture  of  the  quartz  fpecies  which  has  been 
defcribed  in  the  preceding  pages  is  one  of  the  moft 
highly  finiflied  in  the  Wemerian  oryftognofie.  Wie- 
denman  and  other  mineralogifls  by  attending  only  to 
a  few  of  its  leaft  charafteriftic  features,  have  failed  in 
underftanding  it. 
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TWENTY-THIRD    SPECIES. 

Horaftone. 

Horaftein. — Werner. 

Werner  divides  this  fpecies  into  three  fubfpecie^. 
I.  Splintery  homflone<  2.  Conchoidal  homllone^^ 
3r  Woodftone* 

FIRST  SUBSPECIES. 
Le  Horoftein  ecailleux,  Brocb.  t.  i.  p.  255. 

External  Chara^ers. 

Its  moft  common  colour  is  grey,  frequently  alfo 
red,  but  feldom  of  other  colours.  Of  grey  it  prct- 
fents  the  following  varieties  j  blueifli,  greenifli,  yel- 
lowifh,  fmoke  and  pearl  grey  j  from  pearl  grey 
it  paiTes  into  fleih  red,  fometimes  even  into  blood  red 
and  brownifli  red,  and  from  greeniOi  grey  it 
paffeiinto  mountain  and  olive  green. 

Y  It 


Digitized  by 


Google 


i62  FLINT  GENUS. 

It  IS  found  moft  commonly  maffive,  feldom  in 
rolled  pieces,  and  in  large  balls,  and  very  feldom 
with  pyramidal  impreffions  of  calc-fpar. 

Fra£hir€  fplintery,  generally  fine  fplintety,  and 
often  with  a  flight  inclination  to  conchoidal. 

Internally  its  luftre  is  dull ;  it  is  glimmering  when 
It  approaches  to  the  nature  of  quartz. 

Fragments  indeterminately  angular,  more  or  lefs 
Iharp  edged. 

It  is  almofl:  always  unfeparated  ;  the  globular  oc- 
curs in  concentric  lamellar  diftinft  concretions. 
•    It  is  more  or  lefs  tranflucent  on  the  edgef,  and 
fometimes  it  is  in  a  flight  degree  tranflucent- 

Hard. 

Brittle. 

Very  difficultly  frangible. 

Not  particularly  heavy. 


Chemical  CbaraSlers. 

Infufible  without  addition  before  the  blow  pipe. 
Some  mineralogifts  aflfert  that  it  is  eafily  fufible  with- 
out addition  ;  but  their  experiments  appear  to  have 
been  made  with  compa£l  felfpar,  which  to  an  unex- 
perienced eye  might  be  mifl:aken  for  homftone. 


Geognosiic 
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Gcognosiic  Situation. 


Found  in  veins,  in   the  (hape  of  balls,  in  limc- 
ftone  J  and  fometimes  iorming  the  bafis  of  porphyry. 


Geographic  Situation. 

It  is  found  at  Schneeberg,  P*reyberg,  Johangeor- 
genftadt,  in  veins  ;  and  globular  in  limeftone  in  Ba- 
varia. It  is  alfo  found  in  Sweden,  at  Dannemora  and 
Garpenberg,  where  it  forms  the  bafis  of  porphyry ; 
alfo  in  the  Shetland  iilanJs,  where  it  forms  the  baiis 
of  porphyry*. 


Ohfervations. 

It  appears  to  differ  from  quartz  in  containing  a 
greater  proportion  of  alumina ;  when  it  contains  a 
large  quantity  it  paiTes  into  jafper. 

It  fometimes  borders  on  chalcedony  and  film. 


Mineralogy  of  the  Scottilli  iflc«,  vol.  2. 


2  Y  THIRD 


Digitized  by 


Google 


1 64  '     FLINT  GENUS- 


SECOND     SUBSPECIES, 

Conchoidal  Hornftone. 
Mufchlicher  Homftein. — Werner. 
Le  Hornftcin  conchoidc,  Brocb.  t,  i.  p.  250. 

External  Charaders. 

It  is  commonly  greyifh  white,  yellowifh  white, 
greenifh  and  pearl  greyj  from  this  it  paffes  into 
flefh  red  and  cherry  red,  and  from  greenifh  grey  it 
paffes  into  mountain  green. 

It  fometimes  exhibits  fpottcd,  flriped,  and  cIoude4 
delineations. 

It  occurs  only  maffive. 

Internally  it  is  fcarcely  gliftcning,  approaching  to 

Snimering. 

out  ^ure  nearly  perfeftly  conchoidal. 

been  /  ^nts  indeterminately  angular,  pretty  ftarp- 

perJ 

irs  in  difUndb  concretions. 
\icent  on  the  edges. 

.     ^  Eafily 
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EafUy  frangible. 

Not  particularly  heavy. 


Geognostic  Situation. 

It  occurs  in  beds;   alfo  in  veins,  accompanie4 
with  agate. 


Geographic  Situation^ 

It  is  found  at  the  Friedlichen  Vertrage  at  Goldberg 
in  Saxony. 


Obfervations. 

I.  It  is  diftinguiflied  from  the  preceding  fpecies  by. 
the  lightnefs  of  its  colours,  its  conchoidal  fradure, 
joid  its  inferior  tranflucency  and  hardnefs. 

9.  It  fe^m$  to  be  allied  to  ribbon  jafper. 


THIRD 
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THIRD    SUBSPECIES. 

Woodftonc. 

Holzftein. — Werner. 

Holxftein,  JVid.  p.  329 ^Woodftonc,  Kirw.  r.  l.  p.  J15. 

— ^Le  bois  petrifie  oule  Holxfiein,  Brocb  t*  z,  p.  259* 

External  Cbaraders. 

Its  moft  common  colour  is  afli  grey,  from  this  it 
pafles  into  greyifh  black,  which  falls  a  little  into  yeU 
low  and  brown,  further  into  ycllowifh  grey  and  pearl 
grey,  and  from  this  into  flefh  red,  blood  red,  and 
browniih  red.  From  the  ycllowifli  grey  it  pafTes  into 
cxbre  yellow.    It  occurs  alfo  greyifli  white. 

In  general  feveral  colours  occur  together,  and  it 
commonly  exhibits  colour  delineations,  as  clouded 
and  ftriped,  and  thefe  arrange  themfelves  in  the  di« 
refUon  of  the  original  woody  texture. 

Its  fhape  is  exaftly  conformable  to  its  former  woody 
ihape,  fo  that  it  fometimes  occurs  in  the  form  of 
trunk,  branches,  and  roots.  It  fhews  often  its  for- 
mer woody  texture. 

Sometimes 
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Sometimes  found  in  rolled  pieces. 

External  furface  uneven  and  rough. 

Internally  it  is  fometimes  dull,  fometimes  glim- 
mering and  gliftening,  according  as  it  is  more  or  Ids 
of  the  nature  of  the  two  preceding  fubfpccies. 

Crofs  frafture  imperfeSly  conchoidal;  iongita- 
dinal  frafture  fplintery  and  fibrous. 

Fragments  indeterminately  angular,  not  (harp- 
edged. 

Slightly  tranflucent,  or  tranflucent  on  the  edges, 
.  Pretty  hard,  but  not  fo  hard  as  fplintery  homftone. 

Eafily  frangible. 

Not  particularly  heavy;  lighter  than  fplintery 
homftone. 


Geopiostic  Situaiion.^ 
It  is  found  infulated  in  fandy  loam. 

Geographic  Situaiion. 

It  is  found  in  Saxony,  Bohemia,  RufSa,  Hungary, 
and  at  Loch  Neagh  in  Ireland. 


Ufe. 

It  receives  a  good  polifh,  and  ferves  for  the  fame 
purpofes  as  agate. 

Ob/ervation: 
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Oyirvation. 

At  firft  fight  it  may  appear  Inconfiitent  to  con- 
fider  a  petrefadioa  as  a  particular  foffil  fpedes ;  when 
we  reflc{£t,  hQWeye/Tt  that  woodftone  diflfcrs  in  its  ex- 
ternal charaders  from  all  other  fof&ls,  the  juftnefs  of 
th^;  ^em^rian  method  tnll  become  evident.  Many 
other  follils  occur  in  the  fhape  of  petrefaftions,  but 
th^yai^  almoft  always  identical  with  fome  known 
fpeciesy  and  therefore  are  to  be  conii.dered  only  as 
varieties  of  the  external  fliape  of  the  particular  foflii 
to  which  they  belong. ; 


TWENTY-FOURTH 
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TWtNTT.FOURTH    SPECIES* 

Flint. 


Silex  igniariosy  WaH^  t.  6.  p.  275  — =Feurflcin,  Jf^iJ.  p.  30(9 
flint,  Kirw»  vol.  i.  p.  301.— -Feiirftein,  lijlner.  b.  a. 
f«  360.  i^.  Emm*  b.  I.  f  £43, — Fietia  focacla,  Hap^ 
p.  180.— Silex  ou  Pierre  a  fufil.  Lam.  t.  1.  p.  137.  Id4 
Brocb*  1. 1^  p.  263.-*^Quartt,  agathc^  pyfomaqufl,  Hauy. 


External  CharaBets. 

Its  moft  common  colour  is  grey,  of  which  the  fol* 
louring  yarieties  occur :  aft  grey,  yellowifli  grey^  and 
fmoke  grey.  From  fmoke  grey  it  paffes  on  the  one 
fide  through  afli  grey,  into  greyiih  black ;  on  the 
other  into  yellowifh  grey,  and  a  colour  intermediate; 
between  ochre  and  wax  yellow  1  further,  into  yellow- 
ilh  brown,  reddifh  brown,  and  into  a  middle  colour 
between  blood  red  and  browniih  red. 

It  fometimes  prefents  colour  delineations,  as  zoned^ 
ilriped  and  flamed. 

Befides  maffive,  in  regular  plates,  in  angular  grains 
and  pieces  \  it  occurs  alfo  in  globular  and  elliptical 

Z 
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rolled  pieces,  in  the  form  of  f^nd,  and  tuberofc  and 
perforated. 

It  fometimes,  although  rarely^  occurs  in  fuppofiti- 
tious  cryftals.     Thefe  are, 

I,  Flat  double  three-fided  pyramid. 

c.  Six-fided  prifm,  acuminated  by  three  planes. 

Thefe  cryftals  are  internally  hollow,  and  are  de- 
rived from  calc-fpar. 

Occurs  in  extraneous  external  fhapes,  viz.  in  the 
form  of  echinites,  corallites,  &c. 

The  external  furface  of  the  angular  pieces  is  fmooth 
and  gliftening,  that  of  the  other  fhapes  is  fometimes 
rough,  fometimes  uneven.  / 

Internal  luftre  glimmering. 

Fradure  ))erfeaiy  conchoidal. 

Fragments  indeterminately  angular,  and  fometimes 
tabular,  and  very  ftiarp  edged. 

Generally  unfeparated,  fometimes  occurring  in  la- 
mellar diftindt  concretions. 

Tranflucent,  the  blackifh  varieties  feldom  more 
than  tranflucent  on  the  edges. 

Hard,  a  little  more  than  quartz. 

Eafily  frangible. 

Not  particularly  heavy. 

Specific  gravity — 2,594,  Blumenbach^^i^^^if  Geller- 


Chemual 
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Chemical  Chara6lcr. 

Before   the  blow  pipe  it  is  lafufible  without  addi- 
tion. 


Cmstituent  Farts. 

Silica 

Lime 

Alumina 
Qxjd  of  Iron 

Lofs 

98,0 

I          0,255 
1,00 

2,0 

.   100 

100 

Klaprotb* 

.    .     .  I 

Vauquelin, 

Gcognosiic  Situation^ 

J. 

It  is  almoftexclufively  confined  to  theFloetz  moun- 
tains; there  it  occurs  in  beds,  or  imbedded  in  lime- 
flone  and  chalk.  In  the  alluvial  land.it  is  found 
only  in  rolled  pieces,  and  in  the  primitive  mountains 
in  fmall  quantity  in  veins. 


Geographic  Situation, 

It  is  found  in  the  Danifh  iflands  of  Rugen  and 
Zeeland  ^  in  Spain  ^  in  France^  where  it  occurs  of  a 

beautiful 
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beautiful  brown  colour ;  at  Mulkaw  in  Lufatia  ;  in 
agate  balls  in  the  Pfalz  ;  in  England  in  great  abund- 
ance ;  the  north  of  Ireland,  and  very  rarely  in  Scot- 
land. Brochant  informs  us  that  in  the  fouth  of 
France  hollow  globular  flint  is  found,  which  contains 
fulphur  in  its  interior,  vol.  i,  p.  if^T. 


Ufes. 

Great  quantities  of  it  are  manuia^ured  into  gun 
flints,  and  it  is  often  employed  in  the  place  of  quartz 
in  the  manufactory  of  glafs,  porcelain  and  fmalt. 


Ohfervafkns. 

1.  The  mode  of  formation  of  imbedded  flint,  has 
been  a  fubjeft  of  confiderable  controverfy,  and  many 
different  explanations  have  been  propofed.  1  he  moft 
probable,  and  the  only  explanation  we  fliall  at  prefent 
mention,  is  that  which  was  firft  propofed  by  Werner, 
viz.   ^  that  during  the  depofuion  of  chalk,  air  was 

*  evolved,  which,  in  endeavouring  to  efcape,  formed 

*  irregular  cavities,  that  were  afterwards  filled  up^  by 
^  infiltrations,  with  flint'. 

2*  It  is  often  covered  with  a  whitifli  cruft,  which 
is  moil  ufually  produced  by  weathering ;  in  other  iu;- 
(lapces  appears  to  be  an  original  formation. 
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TWENTT.FIFTH    SPECIES. 

Chakedouy. 

Calezdon.— JT^rw^r. 

Werner  divides  this  fpecies  into  two  fubfpecie$» 
1.  Chalcedony,  and  a,  Camcliaiu 


TOST 
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•        FIRST    SUBSPECIES. 

Gommcm  Ch^cedony. 
Gemeiner  Calzedon.— PR?r«^r. 

Achates  chalccdoniu?.  Wall.  t.  i.  p.  298.  —  Calcedoinc, 
U.  d.  Z,  t,  2.  p.  X 4 5— Gemeiner  chalzedon,  Wid.  p.  317- 
Common  chalcedony,  /Trrw.  vol.  i.  p.  2918^.— Chalcedon^ 
EJlner^  b.  2.  f.  368.  Id,  Emm.h.  I.  f.  151. — Calcedonia, 
Nap.  p.  183. — La  Calcedoine^  Lam.  t.  2.  p.  142.  ii« 
Broch.  t.  I.  p*  268.— Quartz,  agathe,  calcedoine,  Hauy^ 

External  Chara£lers. 

Its  mod  common  colour  is  grey,  of  which  the  fol- 
lowing varieties  occur :  fmoke  grey,  blueifh  grey, 
pearl  grey,  greenifli  grey,  and  yellowifh  grey.  The 
blueifh  grey  paiTes  into  milk  white  and  fmalt  blue ; 
the  greenifh  grey  into  a  colour  which  is  intermediate 
between  grafs  and  apple  green ;  the  yellowifh  grey 
pafles  into  honey  yellow,  wax  yellow,  and  ochre  yel- 
low ;  from  this  into  yellowifh  brown,  blackifh  brown, 
and  brownifh  black. 

The  two  lafl  mentioned  colours  are  very  dark,  and 
when  held  between  the  eye  and  the  light  appear 
blood  red. 

The 
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The  green  and  blue  varieties  arc  the  rireft. 

White  and  brown  ftripes  often  alternate  witb  each 
other,  and  form  the  variety  named  obyjc. 

The  milk  white  variety  is  known  by  the  name 
cachalong. 

The  grey  varieties  with  thick  pfilhiatic  diftinft  con- 
cretions, when  tranfverfely  cut,  and  held  between  the 
eye  and  the  light,  exhibit  rainbow  colours,  and  hence 
have  been  named  rainbow  chalcedony. 

When  it  is  cut  parallel  to  the  diftind  concretions,  it 
exhibits  a  clouded  delineation. 

External  fhape  very  various ;  befides  maffive,  in 
blunt  edged  pieces,  grains  and  rolled  pieces,  it  occurs 
in  original  round  balls  (which  are  found  in  Amyg- 
daloid, and  often  filled  with  water)  reniform,  botroi- 
dal,  coralloidal,  ftaladitical ;  ilfo  cryilallized  in 
cubes  ? 

Alfo  found  In  extraneous  external  fhapes,  as  in 
turbinites,  tubulites,  &c. 

Internally  almoft  always  dull;  fome  rare  varieties 
exhibit  a  very  faint  degree  of  luftre. 

Frafture  perfeftly  even ;  it  paffes  fometimes,  how- 
ever, into  fine  fplintefry,  alfo  into  the  uneven,  which 
approaches  to  the  imperfeftly  flat  conchoidal.  The 
latter  variety  has  a  flight  degree  of  luftre.  ^ 

Fragments  iridetertninately  angular,  and  pretty 
fharp  edged.  /  / 

Generally  occurs  in  reniform  and  fortification- wife 
curved  lamellar,  ufually  concentric,  diflindt  concre- 
tions, which  are  commonly  very  thin,  and  have  a 
rough  and  dull  furface. 

Commo^ly 
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Commonly  fismkranfparent ;   but  the  black   and 
wUte  varieties  only  tranflucent. 
Hard^  and  rather  more  more  fo  than  flint, 
Britde. 

Somewhat  difficultly  frangible. 
Not  particularly  heavy. 
Specific  gravity  -^  a,6o^  to  zfisSt  Xirwan*  —  ^,586, 


Chemical  Cbaradir. 
Infufible  before  the  blowpipe  without  addidon. 

ConftHuent  Parti. 

8iUc»  84 

Alumina  I<S 

Bergman.  Opufcul.  a.  p.  6<^. 


Getigmfiic  Situation. 

Occurs  moft  commonly  in  halls,  in  amygdaloid, 
alfo  in  angular  pieces  and  veins,  in  porphyry  ^nd 
amygdaloid.  When  it  occurs  in  veins  it  is  often  fta- 
haitical,  rcniform,  and  coialloidal** 


•  The  coralloidal  variety  is  found  in  vdn^  in  CornwaD- 

Cetfp-apbic 
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Geographic  Situatiot. 

The  cubic  variety  occurs  in  Trattfilvania^  and  the 
other  varieties  in  Iceland,  Feroe  illands,  Silefia,  Sax-» 
ony,  Siberia^  Cornwall,  Scotland,  iflands  of  Egg^ 
Rume*,  &c. 


Up. 

As  it  is  fufcepdble  of  a  fine  polifli  it  is  employed 
as  an  article  of  jewellery. 


Obfervaftorts. 

1.  The  name  of  this  fpecies  is  derived  from  the 
province  of  Chalcedon,  in  Afia,  where  it  was  firft 
found. 

2.  Onyx,  on  account  of  the  high  polifli  which 
it  is  capable  of  receiving,  is  very  much  prized,  and  is 
cooHdered  as  the  mofl  valuable  variety  of  this  fpecies. 
It  is  principally  cut  in  bas  relief  work',  and  the  fineft 
fpecimens  for  that  purpoft^  are  brought  from  the 
£a(l  Indies. 

3.  The  dendritic  variety  is  nahied  Mocha  ftone,  be- 
caufe  it  was  fuppofed  to  have  been  originally  brought 
from  Mocha  in  Arabia.    Veltheim,  however,  informs 

*  Mineralogy  of  the  Scoltifh  iflc»,  vol.  2. 
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us  that  no  (lone  of  this  kind  is  found  near  Mocha, 
and  afErms  that  mocha  is  a  corruption  of  the  German 
word  mochs,  which  fignifies  mofs.  It  is  the  next  in 
value  to  the  onyx. 

4.  The  cubic  appears  rather  to  be  a  variety  of 
milk  quartz,  than  of  chalcedony,  as  it  agrees  with  it 
in  frafture,  luftre  and  colour. 


SECOND    SUBSPECIES. 


Camelian. 


Karniol. — Werner. 

Achates  cameolust  Wall,  1. 1.  p.  tS j. — Cornalinc,  R.  Je  1. 
t.  2.  p.  146. — Blutrothc  kalxedon,  Wid.  p.  318  — Car- 
nclian,  Kirw.  vol.  1.  p.  jooKarniol,  Emm,  b.  i. 
f.  i^y. — Cajmiola,  Nap,  p.  185 — Agathe  comaline, 
Zam,  t.  a.  p.  147.—- LaCornaline,  Brocb,  voL  i.  p.  272- 
— Quartz-agathe.comaline^  Haiiy. 


External  CharaSers. 

Its  principal  colonic  is  blood  red,  of  all  degrees  of 
intenHty,  (the  deepefl  fhade  falls  into  brown^  and 
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fome  approach  to  yellow  and  others  to  white),  from 
this  it  pafles  into  flefli  red,  reddifli  white,  milk  white, 
and  into  a  kind  of  yellow.  Some  varieties  approach 
to  the  reddifh  brown. 

It  fometimes  prefents  zoned  and  dendritic  colour 
delineations. 

The  white  variety  fometimes  alternates  with  ftripes 
of  a  reddi(h  colour. 

It  has  ufually  a  reddifli  brown  coloured  cruft. 

It  commonly  occurs  in  roundifh  pieces,  and  alfo  In 
layers  in  agate. 

External  furface  rough  and  uneven. 

Frafture  perfeftly  conchoidal. 

Luftre  gliftening,  bordering  on  glimmering.    . 

Fragments  indeterminately  angular  and  very  fliarp. 
edged. 

Moft  commonly  unfeparated,  yet  in  fome  varieties 
it  fliews  a  tendency  to  concentric  and  fortification- 
wife  bent  lamellar  diftinft  concredons,  and  according 
to  the  difpofition  of  thefe  the  colour  delineations  arc 
formed. 

Semitranfparent,  and  agrees  with  common  chalce- 
dony in  other  charaders. 


Geognostic  Situation. 

It  is  found  accompanymg  agate,  and,  in  general, 
has  the  fame  geognoltic  fituation  as  Chalcedony. 
The  fine  oriental  varities  occur  in  rolled  pieces. 
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Geographic  Situation.        -^ 

The  moft  beautiful  carnelian  is  wrought  uj  from 
Arabia,  and  ^urat  and  Cambay  in  Hicdoft^o.  It  is 
alfo  found  in  different  parts  of  Europe, 


U/e.        - 

It  it  ufed  for  feals,  bracelets,  croffes,  and  other  or- 
naments. 


Obfervqtions. 

u  The  prierital  carnelian  is  far  handfomer  than 
that  which  is  found  in  Europe ;  the  blood  ted  co- 
lour of  the  European  is  impure  and  muddy,  fo  that 
it  does  not  receive  fo  good  a  luftre  and  polifh  as  the 
Indian. 

2.  The  white  variety,  which  alternate  with  ftripes 
of  red,  and  alfo  the  arborefcent  are  J  by  Cronllcd 
named  Sardonyx  :  although  they  are  very  different 
from  the  fardonyx  of  the  antiquary.  Werner  in  this 
follows  Cronfted; 

3.  The  name  is  deiived  from  its  colour,  as  it  was 
cpnfidered  to  refemble  flefli. 

4.  Werner  fuppofes  that  the  red  colour  is  not  ori- 
ginal, but  has  been  produced  by  the.  infiltration  of  an 
irony  matter. 

Agate. 
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Agate. 


The  foflila  known  by  the  ^ame  Agate  are  all  com- 
pouBd,  therefore  are  more  properly  objects  of  geog- 
nofie  than  oryftognafie.  Werner,  however,  has 
placed  tl^eiTi  in  hi$  oryftognoftic  fyftem  as  an  appen- 
dix to  the  fpecies  chalcedony,  probably  on  account 
of  their  occurring  in  inconfiderable  quantity,  and 
from  chalcedony  forming  th^ir  principal  conftituent 
part. 

They  are  compounded  of  chalcedony,  carnelian, 
jafper,  hori^ftonc,  quartz,  heliotrope,  amethyft,  indu- 
rated Uthoni^rga,  and  opah  Thefe  different  foffils 
do  not  occur  in  every  agate,  mod  commonly  only 
two  or  three,  a  cireumftance  which  affords  us  a  bafis 
for  an  arrangement  of  thern  accordliig  to  their  con- 
ftituent parts.  Such  an  arrangement,  however, 
would  bj?  very  difficultly  accompliflied  •,  hence  Wer- 
ner has  pr-eferred  the  eafier  method  of  tlifpofing  them 
according  to  their  colour  delineations.  Thefe  de- 
lineations are  formed  by  the  n>anner  of  jundion  of 
the  different  foffils. 

The  following  are  the.  different  kinds  of  agate 
mentioned  by  Werner:  i.  Fortification  agate.  2- 
Landfcape  agate.  3.  Ribbon  agate ^  4.  Mofs  agate. 
5.  Tube  aga^te:.  6.  Clouded  agate.  7.  Zoned  agate. 
8.  Star  agat<s.      9.  Fragment  agate.      10.  Punctata 
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fated  agate.      ii.   Petrefaftion  agate.      12.  Coral 
agate,  and  13.  Jafper  agate. 

1.  Landfcape  agate,  appears  to  be  compofed  of 

jafper,  chalcedony,  and  hornftone. 

2.  Ribbon  and  zoned  agate,  are  to  be  confidered 

the  faipe,  the  diflFerence  in  colour  de- 
lineation being  produced  by  the  particular 
diredtion  in  which  the  ftone  is  cut.  When 
it  is  cut  perpendicular  or  oblique  to  the 
layers  of  which  it  is  compofed,  ribbon  agate 
is  formed ;  but,  when  parallel  with  the 
layers,  we  obtain  zoned  agate.  It  is  form, 
ed  by  the  difpofition  of  the  layers  on  a 
pyramidal  inequality,  which  is  generally 
quartz. 

3.  Mofs  agate.     Here  jafper  of  various  colours, 

as  brown,  yellow,  &c.  appears  fwimmingin 
a  chalcedonic  bafis.  The  jafper  refembles 
mofs,  and  when  its  arborarations  are  dif- 
tint^  is  very  beautiful.  Its  mode  of  forma- 
tion appears  to  be  diflferent  from  the  pre- 
ceding  ;  according  to  Werner  it  has  been 
formed  more  by  a  kind  of  gelatinifation, 
than  by  a  fucceffive  depofition. 

4.  Tube  or  tubular  agate,  is  compofed  of  tubes 

of  chalcedony  and  carnelian,  and  forae- 
times  jafper,  which  are  commonly  filled 
with  another  foffil.  When  it  is  cut  tranf- 
verfely  it  exhibits  a  circular  or  zoned  de- 
lineation, but  the  zones  are  not  fo  diftinft 
as  in  the  zoned  agate,   and  the  circle  is 
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produced  by  a  tranfverfe,  not  by  a  perpen- 
dicular feftion,  as  is  the  cafe  with  the  zon- 
ed agate.  It  is  found  in  the  manner  of 
ftalaftitc. 
€.  Clouded  agate.  The  clouded  markings  are 
not  fharp,  and  the  colours  run  into  each 
other.  Its  mode  of  formation  is  probably 
the  fame  with  the  mofs  agate. 

7.  Star  agate  and  coral  agate^  are  to  be  confidered 

as  intermediate  kinds  between  zoned  and 
fortification  agate. 

8.  Punftated  agate.  In  this,  which  is  one  of  thjC 

moft  beautiful  fpecies,  points  of  jafper  hav- 
ing various  colours,  as  red,  yellow,  brown, 
&c.  are  difperfed  through  a  chalcedonic 
bafis.  The  red  points  in  heliotrope  are 
not  effential  to  it,  therefore  it  does  not  be- 
long to  this  fpecies. 

§.  Petrefadlion  agate.  This  is  wood  penetrated 
with  feveral  of  the  folEls  that  conftitutc 
agate. 

ID.  Fragment  agate.  This  beautiful  variety  is 
compofed  of  fragments  of  different  kinds 
of  agate  or  of  chalcedony,  camelian,  &c. 
cemented  by  a  fine  flinty  bafis. 

11.  Jafper  agate.  Jafper,  which  in  this  variety  is 
the  principal  conftituent  part,  is  intermixed 
with  chalcedony.  It  has  fometimes,  alfo, 
filver  interfperfed. 
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Formation  of  Agn\t. 

As  the  explanation  of  the  modes  of  formation  of 
the  different  kinds  <!)f  ^gate,  given  by  Werner,  is  in- 
tereftflig,  I  {hall  here  give  a  fiiort  ftatement  of  it. 

Firft,  refpefting  thofe  kinds  that  occur  in  amygda- 
loid :  Ik  fuppofes,  that  during  the,  depofition  of 
amygdaloidal  rocks,  a  confidefable  quantity  of  air 
was  evolved,  which,  in  endeavouring  to  efcape,  form- 
ed cells,  into  \jihich  filiceous  matter  paffed  by  infil- 
tration,  and  formed  agate.  Thefe  cells,  he  fuppofes, 
were  filled,  not  by  one,  but  from  feveral  fuccefSve 
ftony  folutions,  which  depofitcd  their  contents,  and 
thus  formed  thin  coats  of  jafper,  camelian,  chalce. 
dony,  &c.  The  infpedion  of  thefe  agates  (hews,  that 
the  firft  precipitate  has  been  the  coarfeft,  but  that  the 
fucceffive  ones  have  continued  to  increafe  in  finenefs 
until  out  of  the  laft  or  fmeft  folution  amethyft  has 
fiiot,  or  when  it  has  had  room  enough  has  cryftalliz- 
ed.  That  the  folution  out  of  which  thefe  precipitates 
took  place  was  truly  chemical^  is  (hewn,  not  only  by 
the  appearance  of  the  fubftances  themfelves,  but  alfo 
by  the  mode  of  their  depofition,  as  they  follow  accu- 
rately the  inequalities  tm  the  fufface  of  the  cavities, 
fo  that  an  elevation  on  the  interior  wall  continues  to 
be  obferved  thrcugh  all  the  fuperincumbent  coats  to 
the  centre.     When  fpecimens  of  this  kind  are  cut  in 
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a  proper  dircflion,  we  can  always  obferve  the  open- 
ing by  which  the  folution  has  entered*. 

Ribbon  agate  is  formed  in  veins,  and  has  been 
formed  by  depofition  from  different  folutions. 

The  mode  of  formation  of  breccia  or  fragment 
agate  is  diflerent  from  that  of  either  of  the  preceding. 
If  a  completely  formed  agate  vein  is  (again)  rent,  it 
is  eafily  conceivable,  from  .the  great  brittlenefs  of  the 
ftone  of  which  it  is  compofed,  that  xmny  pieces  would 
break  off,  and  fall  into  the  numerous  openings  thus 
formed.  A  new  folution  being  poured  into  thefe 
rents  would  fill  them  up,  and  conned  together  all 
the  fragments,  and  thus  a  brecciated  agate  would  be 
formed. 

In  a  fimilar  manner  are  formed  the  fmaller  and 
greater  angular  lengthened  drufy  cavities  of  quartz 
and  amethyft,  that  occur  in  agate. 

Similar  rents,  but  on  a  fmaller  fcale,  are  to  be  ob- 
fenred  in  ribbon  agate,  and  thefe  are  generally  filled 
with  quartz  and  amethyfl. 

•  Many  objcdions  have  been  oppofed  to  this  explanation,  but 
the  only  one  worthy  of  notice  it  the  following.  If  the  cavitiet 
have  been  filled  by  infiltration,  it  is  demanded,  how  can  wc  ex- 
plain ihe  efcape  of  the  water  after  the  depofition  of  the  flony 
matter  ?  To  this  it  may  be  anfwered,  that  as  foon  as  the  difTolv- 
cd  matter  was  depofited,  the  water  which  held  it  in  folution, 
from  its  Icfs  fpecilic  gravity,  would  be  difplaccd  by  the  heavier 
new  folution,  and  efcape  by  the  infiltration  opening. 
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Geographic  Situation^ 

No  country  affords  finer  agates,  or  in  greater 
abundance  than  Germany :  It  would  be  ufelefs  lo 
Inention  all  its  German  localities ;  It  is  fufficient  to 
obferve,.  that  it  is  found  in  great  quantity  at  Ober- 
flein,  where  feveral  thoufand  perfons  are  employed 
in  quarrying,  forting,  cutting  and  polifliing  it.  It  is 
alfo  found  in  France,  England,  Scotland,  and  Ireland, 
and  very  beautiful  in  the  Eaft  Indies,  where,  however^ 
it  is  confounded  with  onyx. 


Ufe. 

Its  ufes  are  very  various ;  fometimes  it  is  cut  into 
vafes,  mortars,  fnuff  boxes,  fometimes  into  plates  for 
inlaying  in  tables ;  when  it  is  very  handfome  it  is 
ufed  for  feal  ftones,  and  then  it  is  ufually  fet  with  a 
blue  or  gold  foil ;  and  the  fmaller  pieces  are  ufed  for 
gun  flints,  for  which  it  is  often  excellently  fuited. 

It  was  highly  valued  by  the  ancients,  who  execut- 
ed many  fine  works  in  it,  which  are  now  never  at- 
tempted. It  is  only  in  the  cabinets  of  the  rich  that 
fuch  pieces  of  ancient  work  are  to  be  feen;  thecol- 
leftionsof  Brunfwick  and  Drefdenar  jemark^ible  for 
beautiful  fpecimens  of  this  kind. 
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TWENTY. SIXTH    SPECIES* 

Heliotrope. 

Heliotrop. — Wemsr. 

Jafpis  variegata,heliotropiu3.  Wall,  t.i,  p.  315 — Heliotrop^ 
Wid.  f.  316. — Heliotropiuro,  Kirw-  vol.  1.  p.  314.  EJlner^ 
b.  2.  f.  389.  Id.  Emm*  b.  i.  f-  171.— Eliotropio,  Nap* 
p.  193.— Jafpe  fanguln^  Lam.  t.  2.  p.  166 — L' Helio- 
trope, Broch.  t.  I.  p.  276 Quartz— agathc,  verd  ob« 

fcur  Sc  quartz — jafpe  ianguin,  Hatty. 

External  Characters. 

Its  principal  colour  is  intermediate  between  leek 
and  dark  feladon  green,  or  mountain  green,  and  is 
always  deep.  Some  varieties  pafs  from  leek  green 
nearly  into  piftacio  and  olive  green  ;  others  are  mark- 
ed with  blood  and  fcarlet  red,  alfo  with  ochre  yellow 
and  yellowifli  brown  fpots  of  jafper. 

It  occurs  maffive,  in  angular  pieces,  and  rolled 
pieces. 

Internal  luftre  is  gliftening,  and  nearly  refmous. 

Frafture  imperfedly  large  conchoidal. 

Fragments  indeterminately  angular  and  Ibarp 
edged. 
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It  is  commonly  tranflucent  on  the  edges,  fome  va- 
rieties even  paffing  into  tranflucent. 

Eafily  frangible. 

Hard. 

Not  particularly  heavy. 

Specific  gravity— 2,633,  Bluminbach. — 2,620  to  2,700, 
Kirwan. 


Geogncsiic  Situation. 

It  is  found  in  rocks  belonging  to  the  floetz  trap 
formation,  and  probably  occurs  in  the  fame  kind  of 
repofitory  as  chalcedony. 


Geographic  Situation. 

In  Afia,  it  is  found  in  Bucharia,  Perfia,  and  Si- 
beria ;  in  Europe,  it  has  been  difcovered  rn  Iceland, 
and  alfo  in  Upper  Saxony. 


Ufes. 

Its  beautiful  colour  and  confiderable  hardnefs  caufc 
it  to  be  employed  for  nearly  the  fame  purpofes  as 
agate.  That  which  has  the  greateft  degree  of  tranf- 
lucency  and  moft  numerous  red  points,  is  the  moft 
highly  valued. 

Obfervatien. 
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Obfervation. 


Werner  1$  of  opinion  that  it  is  an  intimate  combi- 
nation of  chalcedony  with  green  earth. 


TWENTY-SEVENTH    SPECIES. 

Plafma. 

Plafma. — Werner. 

Id.  Emm.  b.  3.  f.  322.  Id.  Broch.  t.  i.  p.  278, 

External  Charaders. 

Its  moft  common  colour  is  intermediate  between 
grafs  and  leek  green,  and  of  diflferent  degrees  of 
intenfity ;  fometimes  it  approaches  to  mountain 
green.  It  is  marked  with  ochre  yellow  dots  and 
whitifli  fpots.  The  white  fpots  are  very  charafteriftic 
of  this  fpecies. 

Occurs  in  indeterminately  angular  pieces,  which 
have  a  rough  earthy  cruft. 

Internally 
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Internally  its  luftre  is  gliftening,  verging  on  glim* 
mering/*^ 

Frafture  perfeftly  flat  conchoidal. 

Fragments  indeterminately  angular^  and  very  fliarp 
edged. 

It  is  intermediate  between  femitranfparent  and 
ftrongly  tranflucent. 

Hard,  nearly  in  the  fame  degree  as  chalcedony. 

Brittle. 

Not  very  difficultly  frangible. 

Not  particularly'  heavy ;  fomewhat  lighter  than 
heliotrope. 


Geognostic  and  Geographic  Situations. 

Its  geognoflic  fituation  is  not  known,  and  it  has 
been  hitherto  only  found  among  the  ruins  of  Romef. 


Ufe. 


It  was  worn  by  the  Romans  as  a  part  of  ornamental 
drefs. 

♦  When  It  (hews  more  luflrc  it  is  owing  to  handling. 
\  Brochant  quotes  from   Emmerling  fevcral  other  localities  ; 
tkefcy  however,  apply  to  varieties  of  chalcedony,  not  to  Plafma. 
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Chryfopras. 
Krifopras.— PT^r/z^r. 

Achates — prafius,  WalL  t.  i.  p.  292. — Chryfoprafe,  Rome 
//.  jL.  t.  2.  p.  167 — Krifopras,  Wern,  Cronjl.  p.  99, 
Id.  Wid.  p.  356. — Chryfoprafium,  Kirw.vo\.  i.  p.  284. 
— Cryfopras,  E^ner,h.  2.  f.  ^^().ld.£mm.  b.  i.  f.  174. 
— Ciifoprafio,  Nap.  p.  195.  Lam.  t.  2.  p.  177. — La  Chry- 
foprafe, Brochy  t.  I.  p.  280. — Quartz — agathc  prafe, 
Hauy.  . 

External  CharaHers. 

Its  charaSeriftic  colour  is  apple  green,  which  is  of 
all  degrees  of  intenfity ;  it  pafles  into  grafs  and  light 
piftacio  and  olive  green,  and  laftly  into  greenifh 
grey,  'i  he  apple  green  fometimes  inclines  to  ver- 
degris-  green.  It  is  fometimes  alfo  marked  with 
brownifli  fpots. 

It  is  found  maffive,  in  angular  pieces,  and  thick 
plates. 

Internally  it  is  dull  j  fome  rare  varieties  are  glim- 
pierin^. 

Its 
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Its  charafteriftic  frafture  is  even ;  fome  varieties 
run  into  fmall  and  fine  fplintery ;  others,  very  rarely, 
into  flat  conchoidal. 

Fragments  indeterminately  angular,  more  or  lefs 
fharp  edged. 

It  is  intermediate  between  tranflucent  and  femi- 
tranfparent,  but  always  approaches  more  to  the  firft. 

Hard,  but  in  a  lower  degree  than  chalcedony. 

Not  particularly  difficultly  frangible. 

Not  particularly  heavy. 

Specific  gravity— 3,250. 


Chemical  Chara£lers. 

Before  the  blow  pipe  it  lofes  its  colour  and  tranf- 
parency,  and  is  infufible  without  addition. 


Constituent  Parts. 

Silica  96,16 

Lime  0,83 

Oxjd  of  nickel  1,00 

And  a  trace  of  Alumina  and  Oxyd  of  Iron. 

Klaprotby  t.  2.  p.  X33. 
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Ge^gnostfc  Situatm. 


k  18  found  along  wkh  .quartz,  opal,  (ihalcedony, 
afbeft,  litbomarge,  &c.  in  ferpaitine. 


Geographic  Situation. 

It  has  been  hitherto  found  only  at  Kofemutz  in 
lower  Silefia. 


Vfi.     , 

It  is  principally  ufcd  for  ring  ftones,  but  is  rathei* 
difficult  to  cut  and  polifli.  The  apple  green  variety 
is  the  mod  highly  va)4;Kqd^  s^d  ring  ftones  of  that  co-» 
lour  are  ufually  valued  at  1 2L 


Obfervations. 

r.  It  paflfes  into  Homffene  and  chalcedony,  an^ 
into  a  foi&l  which  is  intermediate  between  chrifopras 
and  opal. 

2.  It  lofes  much  of  its  colour,  when  long  kept  in  a 
warm  and  dry  place,  or  when  much  expofed  to  the 
influence  of  the  air ;  on  this  account  mineral  dealers 
are  careful  to  preferve  their  fpecimens  in  moid 
places. 

C  c  3.  It 
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3.  It  is  often  confounded  with  green  opal,  from 
which  it  differs,  however,  in  frafture,  luftre,  hard- 
nefs  and  weight. 

4.  May  not  chryfopras,  plafma,  and  heIiotr<^,  as 
well  ftand  under  chalcedony,  as  milk  quartz  and 
prafe  under  quartz  ? 

5.  Very  elegant  fpecimens  of  this  beautiful  foffil 
are  to  be  feen  in  the  great  cathedral  at  Prague,  where 
a  clofet  is  inlaid  with  it. 


TWENTY. NINTH    SPECIES. 

Flinty  Slate. 
Kiefelfchiefer.— Jf(flnw. 

This  fpecies  is  by  Werner  divided  into  two  fub* 
fpecies.    I.  Common  flinty  flate^     2.  Lydian  ftone. 


FIRST 
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FIRST    SUBSPECIES, 

Cemmon  Flinty  Slate. 

Gcmeiner  Kiefclfahiefcr.— PRfr;^r. 

Id.  Wid>  f.  380— Siliceous  fchiftus,  Kitnv.  vol.  i,  p.  306. — 
Kiefelfcbiefer,  EJlner^  b,  a.  t  343.  Id.  Emm.  b.  i.  f.  178. 
^— Schifto  iiliceo,  Inap.  p.  244. — Schifte  filicieux  com* 
mun.  Bro(b.  t.  i.  p,  ^83. 

External  Cbarailers. 

Its  principal  colour  is  grey,  of  which  the  following 
varieties  occur :  a(h  grey,  which  pafles  into  blueifh 
grey,  from  bloeifh  grey  into  pearl  grey,  and  cherry 
red,  which  approaches  to  blood  red. 

It  is  pretty  often  flamed  and  fpotted,  feldomcr 
ftriped,  and  irregularly  clouded. 

It  is  often  traverfed  by  quartz  veins. 

It  occurs  maflive,  in  whole  beds,  and  frequently  in 
blunt  angled  pieces,  which  have  a  fmooth  and  glim- 
mering furface. 

Internally  it  is  faintly  glimmering,  and  almoft  dull. 

Frafture  in  the  great  is  generally  imperfectly  flaty, 
and  in  the  fmall  is  intermediate  between  fplintery  and 
uneven,  and  fometimes  inclines  to  flat  conchoidal. 

C  c  2  Fragments 
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Fragments  indeterminately  angular  and  pretty  (harp 
edged. 

It  fometimes  occurs  in  lamellar  diftinft  concretions. 

It  is  more  or  lefs  tranflucent,  and  paffes  into  tranCi 
lucent  on  the  edges. 

Hard.  . 

Brittle. 

Difficultly  frangible. . 
,   Not  particularly  heavy". 


Geognosiic  Situation, 

It  occurs  in  beds  in  tranfition  mountains^  and  prot 
l^ably  alfo  in  fome  floetz  formations. 


Geographic  Situatiofu 

It  is  found  in  Saxony,  Harsv  and  in  rarious  parts 
of  the  great  trad  of  tranfition  rocks  in  the  fouth  of 
Scotland,  as  at  Lead  Hills,  Carlips,  and  Moorfoot 
Hills,  near  Edinburgh. 
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SECOND    SUBSPECIES, 
Lydian  Stone. 

Lidifcherftein. — Werner. 

Lapis  Ljdius,  Wall,  t.  i.  p.  353 — L.  Stein,  Wil.  p.  360, 
Bafanite,  Kirw.  vol.  i.  p  307 — Lidifcherftein,  Eftner^ 
b.  2.  f.  346.   Id.    Emm.  b.    i.    f.  i8i. — Schifto  filicio, 

Nap.  p.  244. — Lydiwmc^  Ltn/i.  t,  2.  p  384 La  pierre 

dc  Ljdic,  Broch,   t,  i.  p.  2^6* 


EpcUrnal  Charters. 


Its  colour  is  grcyifh  black,  which  paflcs  into  velvet 
black* 

It  occurs  maflive,  and  is  alfo  frequently  found  in 
trapezoidal  fhaped  rolled  pieces,  with  rounded  angles. 

It  is,  like  the  preceding  fubfpecles,  travcrfed  by 
quartz  veins. 

The  exto-tial  fat&ce  is  fmooth  afid  gliftening« 

Intcmally  it  is  gUmmering. 

Frafture  is  perfeftly  even,  and  approaches  fome- 
times  to  the  flat  conchoidal,  fometimes  to  the  uneven^ 

Fragments  are  indeterminately  angular,  more  or 
lefs  fharp  edged,  and  approach  fometimes  to  the  cu- 
picdl  fhape. 

Opaque. 
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Opaque« 

Hard,  but  not  in  a  high  degree. 

Pretty  eafily  frangible* 

Not  particularly  heavy. 


Geogne/lic  Situatioiu 

It  18  found  in  iimilar  formations  and  repofitorits 
with  flinty  flate. 


Cet^raphie  SifuatwL 

Found  near  Prague  and  CarUbad  in  Bohemia ;  at 
Hainchen  near  Freyberg  in  Saxony ;  in  the  Harz,  and 
in  the  Moorfoot  and  Pentland  Hills,  near  Edin- 
burgh. 


U/e. 


When  polifhed,  it  is  ufed  as  a  tefl:  ftone,  for  deter- 
mining the  purity  of  gold  and  filver  :  owing,  how- 
ever, to  its  great  hardnefs,  it  is  lefs  fuited  fot  this  pur- 
pofe  than  bafalt,  and  fome  varieties  of  clay  flate. 
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Obfervatlons. 

I.  Bafalt,  and  certain  compaft  varieties  of  clay  flate, 
are  what  many  of  the  French  mineralogifts  confider 
to  be  Lydian  ftone* 

2«  Humbold,  from  a  feries  of  experiments  which 
he  made  on  this  foffil,  aflerts  that  it  contains  a  por^ 
tion  of  carbone,  which  is  alfo  countenanced  from 
geognoftic  data. 

3*  \t  is  faid  to  have  been  firft  found  in  the  prO'« 
vince  of  Lydia  in  Leffer  Afia,  whence  its  name. 


THIRTDKTH 
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THIRTIETH    SPRCIES* 

Cat's-eye.    ■ 

Katzeuauge. — WerKcr. 

Pfeudop^us  opacus  radios^-^utus  caU,  WaH^  t.  j»  p.  295. 
— Oeil  de  chatjj  iJ.i.-^.  U  z-.  p.  i45»-r-Vftirietj  of  mPo4r 
ftein,  or  Adularia,  IVid*  p.  344. — Cat's-eje,  Kirw.  vol. 
I.  p.  301.— Katzenauge,  Emm,  b.  i.  f.  i88. — Occhiodi 
gatto,  iVi^.  p.  225.— Ocil  de  chat,  Lam*  a.  p.  152.  Id. 
Brock,  t.  I.  p.  292. — Quartz  agathe  chatoyant,  Hauy. 

External  Characters^ 

Its  principal  (iolour  is  grey,  of  which  it  prefents  thd 
following  varieties :  yellowifli,  greenifti,  and  aflb  grey ; 
from  yellowifli  grey  it  pafles  into  yellowifli  brown, 
and  into  a  kind  of  ifabella  yellow  ;  and  further  into 
yellowifli,  reddifti,  and  hair  brown,  and  into  a  colour 
intermediate  between  hyacinth  and  brick  red.  From 
greenifli  grey  it  pafles  into  mountain  green  and  olive 
green ;  and  from  afli  grey  into  greyifli  black. 

It  is  found  in  blunt  edged  pieces,  in  rolled  pieces, 
and  alfo  maflive  *. 

*  It  18  ufually  brought  into  Europe  cut. 

Internally 
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Internally  it  is  fhinmg,  and  intermediate  between 
vitreous  and  refindos. 

Frafture  fmall  and  a  little  imperfedly  conchoidal, 
fometimes  approaching  the  uneven. 

Fragments  indeterminsrfely  angular,  and  more  or 
lefs  (harp  edged. 

It  is  commonly  tranflucent,  fometimes  alfo  femi- 
tranfparent,  and  in  other  varieties  only  tranflucent  on 
the  edges-*  - 

It  fometimes  prefents  flender  white  rather  opaque 
fibres  that  are  parallel  to  each  other ;  the  particular 
appearance,  which  is  termed  chatoyant,  is  produced 
by  the  reflection  of  the  rays  of  light  from  thefe 
fibres. 

Hard. 

Eafily  frangible. 

Not  particularly  heavy. 

Specific  gravity— From  2,625  to  2,6co,  Klaproth, 


Chmlc4l  Cbarailen. 

By  expofure  to  the  heat  of  a  porcelain  fumade 
it  lofes  its  hardnefs,  luflre,  and.  tranfparency,  and 
partly  its  colour,  but  is  lipi  melted.  Before  the  blow 
pipe,  according  to  SauflTure,  it  melts  with  great  diffi- 
culty. ♦ 
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Con/iituent  Parts. 

Silica             95*00  94^50 

Alumina           1,75  a^oo 

Lime                 1,50  I950 

Oxydoflron   0,15  0,15 

Lofs                  1.50  1,75 


106  100 

Klafroth,  t.  x.  p*  94* 


Geognostic  Situation 
Is  unknown. 

Geogr^hic  Situation. 

It  is  brought  to  us  from  the  iiland  of  Ceylon,  and 
the  coaft  of  Malabar. 


U/e. 

It  is  iffually  cut  for  ring  ftones,  and  the  red  colour- 
ed variety  is  the  moft  highly  valued. 


Qb/ervationi 
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Ob/ervaiion. 

It  has  been  by  fome  mineraloglfb  referred  to  opal, 
by  others  to  felfpar ;  it  is,  however,  fufHciently  dif- 
tingixifhed  from  opal  by  its  hardne(s  and  weight;  its 
|ra£ture  diftinguiihes  it  from  felfpar. 
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T  H  I  R  T  Y-F  I  R  S  T    SP  fl  C  I  E  3. 
Prehnite^ 

Prehnite,  Werner. 


Wid,  f.  357.  Id.  KirtV'  vol.  i.  p.  274.  Id,  EJlner.  b.  %. 
f.  488.  Id.  Emm.  h.  I.  f.  192. — Prenitc,  Nap.  p.  235. 
Lam.  t.  2.  p.  311. — La  Prehnite,  Brocb.  t.  1.  p.  295. 
Id,  Hauy^  t.  3,  p.  167. 


External  Charaders* 

Its  colours  are  greenifh  white,  greenifli  grey,  moun- 
tain  green,  and  apple  green,  which  latter  fome- 
times  approaches  to  grafs  green  ;  alfo  yellowifli  grey 
and  yellowifli  green. 

It  is  fometiiues  maffive,  fometimes  cryftallifed  in 
oblique  four-fided  tables,  which  arc  pretty  often 
truncated  on  the  acuter  angles.  When  thefe  trunca- 
tions increafe,a  longifli  fix-fided  table  is  formed ;  when 
this  table  becomes  thicker,  there  is  formed  a  four- 
fided  prifm  bevilled  on  both  extremities,  the  bevil- 
ling  planes  are  fet  on  the  fmaller  lateral  planes,  and 
the  edge  of  the  bevillment  is  truncated. 

The 
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The  cryftals  are  either  fingle,  manipularly,  or 
wulzformig^  aggregated  *.  In  this  latter  kind  of  aggre- 
gation the  lateral  planes  are  fo  grown  together  that 
only  the  terminal  planes  are  to  be  feen. 

Sometimes  the  cryftals  are  a  little  convex  in  the 
middle,  owing  to  exfoliation.  They  are  fmall  and 
middle- fized. 

Externally  the  cryftals  are  fmooth  and  fliining,  in- 
ternally Ihining  inclining  to  gliftening,  and  pearly. 

Frafture  fcmetimes  foliated  with  an  imperfedl 
fmgle  clesivage,  alfo  fomeiimes  fmaill  fcopiformly  di- 
verging  radiated. 

Fragments  indeterminately  angular,  and  wedge- 
Ihaped, 

The  foliated  occurs  in  coarfe  and  fmall  grained  dif- 
tinft  concretions ;  the  radiated  in  wedge-ftiaped  prif- 
matic  diftinS:  concretions. 

It  is  tranfiucent,  but  fometitnes  pafles  into  femi- 
tranfparent  and  tranfparent. 

Hardf. 

Eafily  frangible. 

Not  particularly  heavy. 

Specific  gravity — Prehnite  of  the  Cape,  16,969,  Hauy  ; 
2,942,  BnJPon ;  2>94i3,  -ff/rw^/i*— Prehnite  of  France, 
26,097,  Hauy. 

•  I  have  not  found  a  correfponding  EngHfh  term  for  tlie  Ger- 
man wulzformig, 
f  Scratches  glafs  flightly.     Ilauy, 

Chemical 
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Chemical  Charailers. 

Before  the  blow  pipe  it  foams  up  equally,  if  not 
flronger  than  zeolite,  but  does  not,  like  it,  gelatinate 
with  acids. 


Constituent  Parts. 

Klaproth. 

Hajfenfratz. 

Prehnite  of  the 

Cape. 

Of  France. 

Silica 

43.83 

50,0 

Alumina 

30.33 

20,4 

Lime 

18,33 

»3.3 

Oxydof  iron 

5,66 

4.9 

Water 

1,83 

0,9 

Magneiia 

0,5 

99,98 

100 

Ptohacbt  und ended,  II.  p.  217. 

y.d.P.  Fehr.i 

Geognostic  and  Geographic  Situations, 

It  occurs  in  Dauphiny,  in  veins,  of  the  oldeft  for- 
mation, that  traverfe  greenftone  flate ;  in  Scotland,  on 
the  contrary,  it  is  found  in  rocks  belonging  to  the 
neweft  floetz  trap  formation,  as  at  Edinburgh,  in  the 
balalt  of  the  caftle  rock.  It  is  alio  found  in  porphy- 
ritic  greenftone,  at  Arthur's  Seat,  and  at  Frilky  Hall, 

betweeA 
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between  Glafgow  and  Dumbarton ;  and  in  floetz  trap 
rocks  in  the  Ifland  of  Mull  *,  and  county  of  Ayn  It 
was  firft  found  among  the  mountains  of  fouthern 
Africa,  by  Colonel  Prehn ;  it  has  fmce  that  time  been 
obferved  in  the  fame  country  by  Mr  Barrow ;  but  we 
have  as  yet  no  account  of  its  African  geognoftic  fitu- 
ation. 


Obfervaiions. 

1.  It  was  named  Prehnite  by  Werner,  in  honour  of 
a  Dutch  officer.  Colonel  Prebn,  who  firft  brought  it 
from  ihe  Cape  of  Good  Hope  to  Europe. 

2.  It  has  been  defcribed  and  mentioned  under  a 
variety  of  names,  as  chryfolite,  emerald,  prafe,  chryfo* 
prafe  of  the  Cape,  &c. 

♦  Mineralogy  of  the  Scottifh  Ifles. 


THIRTY. 
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THIRTY-SECOND    SPECIES. 

Zeolite. 
Zeolith. — Werner. 

This  fpecies  is  divided  by  Werner  into  five  fub- 
fpecies,  viz.  i.  Mealy  xeolite,  a.  Fibrous  zeolite.  ^. 
Radiated  zeolite,  4.  f'oliated  zeolite,  and  5.  Cubic 
zeolite. 

They  are  principally  diftinguifhed  from  each  other 
by  fradure,  hardnefs,  and  luftre. 
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FIRST   SUBSPECIES. 

Mealy  Zeolite. 
MeWeeolith.-^^TiTw^r. 


Id.  Wid.  p.  36 1. -^Zeolite,  Kirw.  t.  i.  p.  a78—i Mehl 
zeolithy  EJlntr^  b.  2.  f.  481.  Id.  Emm.  b«  x.  f.  199, — 
Zeolite  compatta  terrea.  Nap.  p.  235.— Zeolithe  ter* 
renTe,  or  mefotjp^,  Hauy.^^lA  leelite  farineufe,  Broci. 
1. 1,  p.  498. 


External  CharaSlirs. 

Its  colours  are  yellowifh  and  reddifli  white ;  the 
latter  fometimes  pafles  to  pale  flefh  red,  and  even  ap- 
proaches to  brick  red. 

It  occurs  maffiv^y  coralkndaly  and  fometimes  it 
forms  a  cruft  over  the  other  fubfpecies  of  zeolite. 

Internally  it  n  dulL 

Fra&ure  coarfe  CMihy ;  but  wben  h  rergei  o&  tbe 
fibroui,  approaches  to  delicately  fibronsi. 

Fragments  indetermiiiately  angular  blunt  edged. 

Opaque. 

Very  foft,  pafSng  into  friable, 

Eafily  frangible, 

E  e  Light 
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Light. 

When  the  finger  Is  made  to  pafs  acrofs  it,  it  emits 
a  grating  found,  not  unlike  that  of  burnt  brick. 


Constituent  Parts. 

Silica 

50,0 

Alumina 

%Q,0 

Lime 

8,0 

Ws^tcr 

22,0 

100,0 
According  to  Pettetier.  J.  d.  P.  t.  22,  p.  420. 


Geognostic  Situation. 

It  occurs  in  fimilar  repofitories  with  the  other 
fpecies. 


Geographic  Situaiitau 

It  is  found  in  Iceland,  Faroe  Iflands,  Sweden,  and 
in  variops  parts  of  Scotland,  particularly  in  the  Ifle  of 
Skye  *,  and  near  Tantallon  Caftle  in  Berwickfhire. 


f  Mineralogy  of  the  Scottiih  iilet. 

SECOND   ^ 
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SECOND     SUBSPECIES. 

Fibrous  Zeolite. 

Fafriger  Zeolith. — Werner. 

Gemeiner  zeolite,  Wid.  p.  363. — Zeolith,  Kirw.  p.  278. 
Strahliger  zeolith,  Emm.  b.  i.  f.  200 — Zeolith  com- 
mune.  Nap.  p.  228. — Zeolithe  fibreufe, ^roc^.  t,  !• 
p.  299. — Mefotype,  Hauy,  t.  3.  p.  151. 

External  Characters. 

Its  colours  ate  fnow  white,  yellowifii  white,  green- 
ifh  white,  and  reddifli  white;  from  yellowifh 
white  it  pafles  into  a  colour  intermediate  between 
wax  and  ochre  yellow;  from  greenifh  white  into 
greenifh  grey,  and  from  reddifli  white  into  flefli  red. 
Green  is  the  rarcft  colour,  and  yellow  occurs  but  fel- 
dom. 

It  occurs  not  only  maffive,  but  alfo  in  angular 
pieces,  in  balls,  fmall  reniform,  and  in  capillary  cry- 
(lals. 

Internally  its  luftre  is  glimmering,  which  borders 
on  gliftening,  and  is  pearly. 

E  e  2  Fradure 
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Fradure  delicately  and  coarfely  fibrous,  ftraigbt, 
and  ftellularly  and  fcopiformly  fibrous,  alfo  fplintery. 

Fragments  wedge  fhaped. 

It  occurs  m  large  and  coarfe  grained,  fometimes  in 
fmall  grained  diftin£t  concretions. 

Tranflucent. 

Semi-hard  in  an  inferior  degree. 

Brittle. 

Eafily  frangible. 

Intermediate  between  not  particularly  heavy  and 
Kght 


CoHstituent  Parity 

Silica 

41,0 

AIaaua» 

31.0 

Lime 

11,0 

Water 

lj,o 

~    Kcvitii»%to  Heytr. 

Its  geognoftic   and  geographic  fitoations  are  tbc 
fame  with  the  following  fubfpecies. 


THIRD 
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THIRD    SUBSPECIES, 


Radiated  Zeolite^ 


Strahliger  Zeolith. — Werner. 

Id.  Wld.  p.  363.  Id.  Emm.  h.  i.  f.  203. — Zeolite  com- 
mane,  Nap.  p.  218.-— Zeolite,  firft  varietjr,  Lam*  t.  2, 
p.  305. — ^Zeollthe  rayonn^e,  Broeh.  t.  i.  p,  501 » — 
MefotypCi  Hauy. 


Epciernal  CharaSiers. 

It  only  occurs  ycllowifli,  greyifh,  reddifli,  and  fnow 
white. 

It  is  found  maflive,  globular,  aUb  frequently  cry* 
ftallifed. 

u  In  very  broad  reftangular  four-fided  prlfms, 
acuminated  on  both  extremities  by  four 
planes,  which  are  fet  on  the  lateral  edges  ^ 
and  the  extremity  of  the  acumination  is 
often  truncated.  When  the  plane  of  truji- 
cation  increafes  very  much,  it  forms  a  ter- 
minal plane,  and  the  acuminating  planes 
form  truncations  on  the  angles. 

2,  In 
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2.  In  reftangular  fourfided  prifms,  acuminated 
on  both  extremities  by  four  planes,  which 
are  fetonthe  lateral  planes :  fometimes  the 
prifms  are  fo  thin  that  they  may  be  viewed 
as  longifli  (ix-fided  tables,  bevilled  on  their 
four  fmaller  terminal  planes ;    fometimes 
two  of  the  terminal  planes  became  fo  large 
as  nearly  to  form   an  oblique  four-fided 
table« 
The  cryftals  are  often  manipularly  aggregated,  and 
frequently  fo  grown  together  that  the  acuminations 
only  are  vifible,  and  projeft  like  pyramids.    The  cry- 
ftals are  middle  fized  and  fmalL     The  broader  lateral 
planes  are  fmooth,  and  longitudinally  flieathed. 

External  luftre  fliining,  approaching  to  fplendent 
and  pearly.  Internally  gliftening  and  completely 
pearly. 

Frafture  narrow  and  broad,  ftraight  and  curved, 
and  ftellularly  and  fcopiformly  diverging— ^fadiated. 
The  broad  radiated  borders  on  the  foliated,  and  the 
narrow  on  the  fibrous  fradure. 

Fragments  fometimes  indeterminately  angular, 
fometimes  wedge-fhaped. 

It  occurs  in  large  and  coarfe,  even  fometimes  ap- 
proaching to  the  fmall  grained,  longifh  diftinft  con* 
cretions. 

It  is  tranflucent ;  th«  cryftals  are  fometimes  femi- 
tranfparent  and  duplicating  tranfparent  ** 

^    Hauy. 

Semi- hard; 
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Semi-hard  *. 
Brittle. 

Eafily  frangible. 

Not  particularly  heavy,  palling  into  light. 
Specific   gravity — .From   2,035   to  2,488,    Bcrgman*^^ 
2*0833,  Hauy. 


Conftituent  Parts. 

Silica 

52,0 

Alumina 

i7»5 

Lime 

9,0 

Water 

i8,5 

Lofs 

3.0 

100,0 
According  to  Fauquelin,  J^  d,  M.  N.  39,  p.  1^4, 


*  Scratches  calc  fpar.     Hauy. 


FOURTH 

/Google 
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FOURTH  subspeci:es. 

Foliated  Zeolite, 

Blacttriger  Zeolith.— fT^j/wr. 

Gemeiner  Zeollth,  IVid.  p.  363— Zeolith.  Ksrw.  vol,  I, 
p.  278. — Blattriger  Zeolith.  Emm.  b.  i.  f.  204.-*Zeolite 
commune,  Nap,  p.  228.— -Zeolithe  nacr^e.  Lam,  t.  2« 
p.  305.-^Zeolithe  lamelleufe,  Broch.  t.  i.  p,  302. — Stil- 
bitc,  Hauj** 

EKtemaJ  Charaders. 

Its  colour  is  almoft  always  yellowifli  and  greyifli 
white,  feldom  fnow  and  reddifh  white. 

It  occurs  mailive,  globular,  inamygdabidal-fliaped 
pieces,  and  alfo  cryfbllized. 

u  Infliort  and  very  oblique,  foor-fided  priims, 
in  which  fometimes  the  lateral  edges  and 
angles  are  more  or  left  deeply  truncated. 
2.  When  the  truncations  on  the  acuter  lateral 
edges  increafe  a  fix-fided  prifm  is  formed, 
and  when  thefe  priims  become  very  fliort, 

♦  The  variety  entitled  Stilbite  dodecacdrc  belongs  to  the  ra- 
diated zeolite. 

they 
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they  appear  as  equilateral  fix^fided  ta- 
bles. 

The  cryftals  are  fmall  and  tniddle-fized,  and  occur 
m  drufes,  and  their  furface  is  finooth  and  fplendent. 

Internally  its  luftre  is  fliining,  which  approaches  to 
fplendent,  and  is  completely  pearly. 

Frafture  perfedly  foliated,  the  folia  a  little  curved, 
with  a  fimple.cleavage  :  fometimes  it  is  conchoidal. 

Occurs  in  large,  coarfe,  and  fmall  grained  diftin£t 
concretions,  feldom  in  lamellar,  a  little  curved  diftinft 
concretions,  nearly  refembling  ftraight  lamellar  heavy 
fpar. 

The  niaffive  is  very  ftrongly  tranflucent,  but  the 
cryftals  are  femitranfparent,  fometimes  even  tranfpar- 
cnt. 

Semi-hard. 

Eaflly  frangible. 

Intermediate  between  not  particularly  heavy  and 
light. 


Constituent  Parts 

Silica 

58.3 

52,6 

Almnina 

17.2 

1 7.  J 

Lime 

6,6 

9,0 

Water 

17.5 

18,5 

Lof5 

3.0 

100,05  th 
According  to  Meyer.         According  to  Vauquelin. 

F  f  HF TH 
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FIFTH     SUBSPECIES, 


Cubic  Zeolite. 


Wurfel  Zeolith, — Werner. 

Zeolith  cubiquc,  Lam.  t.  2.  p.  307.^-Chabafic,  and  anal- 
cim«,  Hauy,  t.3.  p.  i8c.  and  176. — La  xeolithc  cubiquc, 
Broch,  t.  2.  p.  304. 


External  Characters* 

Its  colour  is  greyifli  white,  bordering  on  yellowifh 
white  ;  alfo  reddifh  brown. 

Occurs  maffive,  but  moft  commonly  cryftallized^ 
!•  Perfeft  fmooth  planed  cube. 

2.  The  cube  acuminated  on  each  angle  by  three 

planes  which  are  fet  on  the  lateral  planes. 

3.  When  the  acuminating  planes  in  the  precede 

ing  variety  increaie  fo  much  as  to  caufe 
the  original  faces  of  the  cube  to  difaippear, 
a  24-fided  figure,  refembling  that  of  the 
leuzite,  is  formed. 
Cryftals  penetrate,  and  fometimes  are  aggregated 
on  each  other,  and  they  are  fmall  and  middle  fized.    * 

Externally 
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Externally  its  luftre  is  fplendent  and  intermediate 
between  pearly  and  vitreous.     Internally  it  is  fhining. 

Frafture  very  imperfeftly  foliated,  cleavage  three- 
fold, and  the  folia  inter fe£t  each  other  under 
right  angles,  and  parallel  with  the  planes  of  the 
cube*  Sometimes  alfo  pafTes  into  coarfe  grained  un* 
even. 

Fragments  indeterminately  angular,  approaching  to 
cubicaL 

Has^a  tendency  to  coarfe  and  fine  grained  diftinft 
concretions. 

Alternates  from  tranflucent  to  tranfparent. 

Semi-hard,  but  in  a  higher  degree  than  the  pre« 
ceding  fubfpecies*. 

Not  particularly  heavy. 

Specific  gravity.— 2,716,  Hauy. 


Chemical  Chara^ers* 

Before  the  blow  pipe  it  intumefces  like  borax,  and 
melts  eafily  into  a  cellular  glafs,  and  durmg  fufion 
emits  a  phofphoric  light.  With  acid  it  forms  a 
jellyt. 


•  Scratches  glafs  flightly. — Hauy. 

t  It  is  diftinguifhcd  from  leuzite,  by  its  eafy  fufibility. 


2  F  f  Ob/crvatioTU 
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i 

Obfervations. 

I.  Hauy  has  formed  of  this  fubfpecies  two  diftin£l 
fpecies,  but  without  fufficient  reafon. 

a.  The  leuzitic  cryftallization  of  cubic  zeolite  is 
confidered  by  Reufs  and  other  mineralogifts  as  identi- 
cal with  leuzite.  Independent  of  its  different  external 
charafter,  however,  the  cubic  zeolite  is  geognoftically 
diftinguiftied  from  leuzite.  Leuzite  occurs  in  cryf- 
tals,  which  are  all  around  cryftallized,  or  in  grains, 
both  of  which  are  imbedded,  and  confequently  of  co- 
temporaneous  origin  with  the  rock  in  which  they  are 
found.  1  he  cubic  zeolite,  on  the  contrary,  is  found 
covering  the  walls  of  air  cells  in  amygdaloid,  there- 
fore is  of  pofterior  origin  to  the  rock  in  which  it 
occurs. 


Geogmstic  Situation  of  Zeolite^ 

In  general  it  occurs  in  rocks  belonging  to  the  lat- 
eft  formation,  particularly  in  thofe  of  the  neweft 
floetz  trap,  as  amygdaloid,  bafalt,  wacce,  porphyry 
flate,  and  greenflone.  It  is  alfo,  although  rarely, 
found  in  primitive  greenflone*. 

*  In  the  royal  cabinet  of  minerals  at  Berlin  I  faw  fpecimens 
of  primitive  grecnftone,  from  Sweden,  containing  zeolite. 

Occurs 
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Occurs  either  diffeminated,  in  cotemporaneous 
balls,  or  lining  or  filling  up  air  cavities  or  veins. 
At  Strontian  the  foliated  zeolite  is  found  in  mineral 
veins  along  with  lead  glance  and  ftrontiane;  the  fame 
variety  occurs  in  lead  veins  in  the  Harz ;  and, 
according  to  Hauy,  the  cubic  zeolite  is  found  at 
Oberftein  in  the  interior  of  agate  drufes. 


Geographic  Situaiion  of  Zeolite. 

All  the  different  fubfpecies  of  zeolite  are  found  in 
Scotland.  The  mealy  zeolite,  as  already  mentioned, 
occurs  in  the  ifland  of  Skye,  and  in  the  rocks  oppo- 
fite  the  Bafj  in  Berwickfhire  :  the  fibrous  and  radiated 
fubfpecies  are  found  in  the  iflands  of  Cannay  and 
Skye ;  the  foliated  in  Staffa,  and  the  cubic  in  Staf. 
fa,  and  near  Talyfker  in  the  ifland  of  Skye*.  They  are 
alfo  met  with  uncommonly  fine  in  the  ifland  of  Ice- 
land, the  Farroe  ifles,  and  in  feveral  places  in  Swe- 
den, as  at  Adelfors,  &c.  In  Germany,  they  are 
found  in  the  Harz  ;  Bohemia,  Heflia,  Tyrol,  Tran- 
filvania,  and  in  the  Eaft  Indies,  as  in  the  ifland  of 
Elephantaf. 

♦  Mineralogy  of  the  Scottifh  ifles. 
f  I  have  fpecimens  from  Elcphanta. 


THIRTY- 
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THIRTY.FIRST    SPECIES- 

Crofs  Stone, 

Kreutzftein. — Werner. 

Hjacinth  blanche  cruciforme,  2t.  d.  Z.  t.  2.  p.  299— 
Stauiolitc,  Kirw.  v.  i.  p.  282.  EJlner^  b.  2.  f.  499.  Id. 
Emm-  b.  f.  209. — Ercinitc,  Nap.  p.  239.— Andreolithc, 
Lam»  t.  2.  p.  285.— Harmotorae,  Hauy^  t.  3.  p.  191.— 
Pierre  Crucifoime,  Brocb.  t.  i.  p.  311. 

External  Chara6lers. 

Its  colour  IS  greyifli  white. 
It  occurs  cryftallizcd. 

1.  In  broad  redangular  four-fided  prifms,  acu- 

minated by  four  planes  which  are  fet  on 
the  lateral  edges. 

2.  In  twin  cryftals,  which  are  formed  by  two 

of  the  cryft^ls  No.  i.  interfering  each  other 
with  their  broader  planes  in  fuch  a  manner 
that  a  common  axis  and  acumination  is 
formed,  and  the  broader  lateral  planes 
make  four  right  angled  re-entering  angles. 
The  cryftals  are  almofl:  always  fmall,  and  aggre- 
gated on  one  another  j  furface  fmooth  or  drufy. 

Both 
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Both  internal  and  external  luftre  is  fhining,  which 
fometimes  inclines  to  fplendent,  fometimes  to  glif- 
tening,  and  is  intermediate  between  pearly  and  vi- 
treous. 

Crofs  frafture  uneven  and  fometimes  alfo  fmall 
conchoidal,  but  in  other  direftions  foliated. 

Fragments  indeterminately  angular- 

Tranflucent,  palling  to  tranfparent. 

Semi-hard,  fomewhat  more  than  zeolite^. 

Eafily  frangible. 

Not  particularly  heavy. 

Specific  gravity 2,355  to  2,361,  Kirwan 2,  353 

Heyer — 2,333,  Hauy. 


Chemical  Characters. 

Lelievre  afferts  that  it  is  fufible  without  addition 
into  a  white  tranfparent  glafs,  before  the  blow  pipe. 
Other  chemifts  affirm  that  it  is  completely  infufible 
without  addition.  It  does  not  form  a  gelly  with  acids, 
and,  according  to  Hauy,  when  powdered  and  thrown 
on  charcoal  emits  a  greenifh  yellow  phofphoric  light. 

*  Scratches  glafs  cafily. — Hauy. 


Constituent 
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Constituent  Paris. 

Silica 

44                  44  to  47 

49 

Alumina 

20                          20  to  12 

16 

Baryt 

24                          25  to  20 

18 

Water 

12                    z6  to  16 

15 

Iron 

4 

ZOO                 100    99 

98 

Ay^r.               Weftrumb. 

Klapfth 

Geognostic  and  Geographic  Situations. 

It  has  been  hitherto  found  only  in  mineral  veins, 
and  in  agate  balls*  At  Andreafberg  in  the  Harz  it 
occurs  in  veins  accompanied  with  quartz,  calc  fpar, 
lead  glance,  copper  pyrites,  iron  pyrites,  fahle  ore, 
&c.  and  generally  occurs  in  drufes,  and  of  all  the 
materials  of  the  vein  it  is  the  tieweft.  Strontian  in 
Argylcftiire  is  the  only  other  place  where  it  has  been 
obferved  in  veins.  At  Oberftein  it  occurs  im  fingle 
cryftals  in  agate  balls,  according  to  Hauy. 


THIRTY^ 
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THIRTY. SECOND     SPECIES. 

Azure  Stone. 

Lazurft  ein,— JT^rrnrr. 

ZcoHihes  particulls  &c.  Lapis  lazzuli,  IVaiL  t.  a.  p.  $^6i 
-.-Lapis  lazzuli,  R.  d.  Z.  U  2.  p.  49.— Lazurftein,  IVid^ 
p.  371.— .Lapis  lazuli,  Rirw.  vol.  i.  p.  283. — Lapis  laz- 

zoli.  Nap.' p.  241 Lazulite,  Lam,  t.  a.  p.  185.  —  La 

pierre  d'azur,  Brech.  1. 1.  p.  3 13. — Lazulite,  Hauy^  t.  3. 
p.  Mj. 

External  Chambers. 

Colour  perfeft  azure  Wue ;  in  fome  varietiet  it 
pafles  into  Berlin  blue,  ^ven  fometimes  approaches 
to  iky  blue ;  and  other  varietfes  occur  fmalt  blue  of 
all  degrees  of  imanfity. 

It  is  found  nud&Ve,  dilfeminated,  and  in  rolled 
pieces. 

Lulbe;  gHftf nipg  and  glimmering. 

FraSure  fine  grained  uneven. 

Fragments  indeterminately  angular,  not  particu- 
larly iharp-edged. 

Tranflucent  on  the  edges. 

*Ptet0:'^rd*.. ' 

*  Scratches  glafs.—ifiuirf. 

G  g  Britle. 
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Brittle.     . 

Eafily  frangible. 

Not  particularly  heavy* 

Specific  gravity — *,77i,  B/ununiach.^^2,'j6*j  to  2,945^ 
Hauy.^^2fig6,  Kirwan* 


Chemical  CbaraSlers. 

Before  the  blow  pipe  it  lofes  its  colour,  tod  melU 
into  a  whitiih  enamel.  "VVhen  previoufly  calcined 
and  powdered,  it  forms  a  gelly  with  acids. 


Constituent  Parts. 

Silica  46> 

Alumina  I4f50 

Carbonate  if  Lime  28,0 
Sulphat  of  lime  6150 
Oxyd  of  iron.  -  3,0 
Water  a,o 

100 
Klaproth,  b.  t.  f.  19& 


Geognostic  Situation. 

Its  geognoftic  fituation  has  not  been  fktisfaaoHIy 
afcertained.    It  is  faid  to  have  been  fpuod  near  to 

the 
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• 
the  lake  Baikal  in  Siberia^  in  a  vein  accompanied 

with  garnets,  felfpar,  and  pyrites.    Werner  fufpefts 
that  it  occurs  in  rock  mafles. 

The  fragments  we  have  an  opportmiity  of  examin- 
ing are  generally  intermixed  with  iron  pyrjtiss,  fel- 
fpar, and  quarts* 


Geographic  Situation. 

In  Aiia,  it  has  been  found  in  Perfia,  Bueharia, 
China,  Great  Tartary,  and  Siberia.  Mr  Pennant,  in 
his  Outlines  of  the  globe  informs  us  that  it  is  found  in 
confiderable  quantities  in  the  ifland  of  Hainan  in  the 
Chinefe  Sea,  from  whence  it  is  fent  to  Canton,  where 
it  is  employed  in  china  painting. 

In  America,  it  is  faid  to  have  been  found  at  Ata- 
kama  in  Chili. 

In  Europe,  it  has  been  only  found  among  the  ruins 
pf  Rome. 


On  account  of  its  beautiful  blue  colour,  and  the 
fine  polifli  it  is  capable  of  receiving.  It  is  worked  into 
various  articles  of  drefs,  as  ring  (tones,  feal  ftones, 
fiiiiff  bo^es,  &c. :  it  is  alfo  ufed  for  ornamenting  al* 
tars,  in  mofaic  and  florentine  work.  It  is  highly  va- 
lued by  painters,  on  account  of  the  fipe  ultramine 
bl^ie  colov^r  which  is  prepared  from  it. 

Obfervatiom. 
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Obfervations. 

.  I.  The  European  azure  ftone  is  cither  blue  felfpar 
or  copper  azure, 

2.  It  is  defcribed  by  Pliny  in  the  lolh  chapter  of 
the  37th  book  of  his  Natural  Hiftory,  as  a  variety  of 
fapphire. 

3.  The  greater  number  of  writers  have  followed 
Cronftedt  in  confidering  it  as  a  kind  of  zeolite. 
Others  have  referred  it  to  the  calc  genus,  and  fome 
have  even  placed  it  among  the  ores  of  iron.  Werner 
long  fmce  confidered  it  as  a  diftinft  fpecies,  and, 
from  its  external  charaftcrs,  gave  it  its  prefcnt  place 
in  the  fyftem. 


Lazulite* 


La  lazuHthe,  Broch  1. 1.  p.  315- 

Is  a  foffil  which  has  been  analyzed  by  Klaproth, 
and  by  fome  mineralogifts  confidered  as  a  diftin& 
fpecies*, 

♦  ,/s  wc  have  no  go*  d  dcfcription  of  this  foffil,  it  is  not  in 
^my  power  to  give  any  account  of  it  in  this  Tolume. 

FOURTH 
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FOURTH    GENUS. 


CLAY   OBNUS. 


FIRST    SPECIES. 

Jafpcr. 

Jafpis, — Werner^ 

Werner  divides  this  fpecies  into  fix  fubfpccief, 
viz.  I.  Egyptian  jafper,  a.  Striped  jafper,  3.  Porce- 
lain jafper,  4.  Commqn  jafper,  5.  Agate  jafper,  and 
6.  Opal  jafper. 


FIRST 
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FIRST    SUBSPECIJEIS. 

Egyptian  Jafpcr. 

Egyptifcher  Jafpis. — Wemfr. 

ISilex  aegyptiacus,  Wall.  t.  i.  p.  %^6. ^Egyptitn  pebble, 

Kirw.  vol.  I.  p.  312. — Egyptifcher  jafpis,  Emm.  b.  !• 
f.  234. — Caillou  d'EgyptCy  Lam.  t.  2.  p.  166— rLe  jafpo 
Egypticn,  Broch.  t.  i.  p.  332. 

External  Chara£lers. 

Its  colours  are  chefnut  brown,  yellovifh  brown, 
ifabella  yellow,  and  yellowifh  grey  j  alfo  blood  red 
and  browniih  red,  and  thefe  latter  are  marked  with 
ochre  yellow  and  yellowifli  brown  delineations. 

It  is  charafteriftic  of  this  foflil  that  the  interior  is 
of  a  yellowifh/  grey  colour,  which  often  pafles  inio 
ifabella  or  cream  yellow,  but  towards  the  exterior  is 
yellowifli  brown  and  chefnut  brown.  The  brown 
colour  makes  concentric  circular  delineations,  and 
between  thefe  it  is  fpotted  with  black,  and  between 
the  fpots  are  fmall  arborefcent  delineations  of  the 
faq^c  f  olouTt 

Occuri 
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Occurs  in  rolled  pieces,  which  are  moftly  fpheri- 
al,  and  their  furface  intermediate  between  uneven 
and  rough. 

Externally  it  is  gliftening,  approaching  tO'gKaimer- 
ing ;  internally  it  is  gliftening. 

Fradurc  pretty  perfeftly,  fomewhat  flatly,  con- 
choidal. 

Fragments  indeterminately  angular,  (harp  edged. 

A  little  tranllucent  ort  the  edges. 

Hard, 

Pretty  eafily  frangible. 

Not  particularly  heavy. 

Specific  gravity — ^From  2,600  to  2>j64. 


Chemical  Cbarailer. 

« 

Before    the  blow  pipe  it  is  infufible  without  addi* 
fion. 


Geo^o/iic  Situation. 

It  has  been  hitherto  found  only  in  rolled  pieces. 
Werner  fufpefts  that  it  occurs  imbedded  in  a  brown 
ochre  of  iron*. 

•  Brochant  informs  us  that  his  friend  Cordier,  while  in  Egypt 
obfcrved  this,  along  with  other  flinty  ftones,  conftituting  a 
breccia,  whi^h  formed  the  bafis  of  a  great  part  of  Egypt  and  the 
ndghbonriag  Afrioan  defertf.  Does  this  breccia  belong  to  the 
tetz  trap  formation  I 

Ceografbic 
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Giograpbic  SiitaxtioHn    / 
it  it  found  in  Egypt.    ,  i 


On  account  of  its  beautiful  colour  delineations^ 
and  confiderable  degree  of  hardnefs,  it  is  ufed  for  fi- 
milar  ornamental  and  ufeful  p(ui)ofea  a^  agate. 


SECOND 
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SECOND   SUBSPECIES. 

Striped  Jafper. 

Band  Jzfyis.^^Werner. 

Striped  Jafper,  Kirw.  vol.  i.  p.  311  *^Bcmd  Jj3iifi$r£^f»* 
b.  I.  f.  237.  -.  Jafpe  rubane,  Lam.  p,  i6j.  —  Le  Jafpe 
rubane^  Brocb  t.  i,  p.  334. 

External  Chambers. 

Its  colours  are  grey,  green,  yellow,  and  red.  Of 
grey  it  prefents  the  following  varieties,  pearl  grey, 
greeniih  grey  and  yellowifh  grey:  Of  yellow,  cream  yel- 
low, which  pafles  into  ftraw  yellow  :  Of  green,  moun- 
tain green,  which  pafles  into  kek  green  and  greenifh 
grey:  Of  red, -cherry  red,  brownifh  red,  and  flefh 
red ;  the  cherry  red  pafles  into  plumb  blue. 

There  are  always  feveral  colours  together,  and 
thefe  are  arranged  in  ftriped  and  flamed  delineations. 

Always  maflive. 

Internally  it  is  dull,  when  an  admixture  of  foreign 
ingredients  does  not  give  a  flight  degree  of  luftre. 

Frafture  pretty  perfeftly  conchoidal,  approaching 
fomewhat  to  the  fine  earthy ;  fometimes  it  fliews  a 
tendency  to  the  flaty,  and  according  to  this  the  co-* 

H  h  lour 
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lour  delineatiohs  are  diftributed.  Sometimes  It  occurs 
fmall  and  fine  fplintery. 

Fragments  indeterminately  aqgular,  pretty  fliarp- 
edged. 

A  little  tranflucent  on  the  edges;  fometimes 
opaque. 

Pretty  hard,  but  in  a  low  degree. 

Brittle. 

Not  particularly  difficultly  frangible- 

Not  particularly  heayy. 


Geognostic  Situation. 

It  occurs  in  great  beds,  and  in  fome  countries, 
it  even  forms  whole  hills.  It  belongs  to  the  floctz 
formations,  and  probably  to  the  newer  clay  ftone  for- 
mation. 


Geographic  Situation* 

It  is  found  in  Saxony,  alfo  in  great  quantity  and 
very  beautiful  in  Siberia ;  probably  alfo  in  the  Ptnt- 
land  hills  near  Edinburgh. 


U/f. 

It  receives  a  good  polifh,  and  hence  is  ufed  for  or- 
namental purpofes. 

Ob/cr'oatiQns. 
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Obfervatiom. 

1.  It  derives  its  name  from  the  ftriped  colour  deli- 
neations with  which  it  is  marked.  The  common 
name,  ribbon  jafper,  is  not  appropriate.  I  have  there- 
fore employed  Mr  Kirwan^s  denomination.  Striped 
Jafper. 

2.  Werner  fufpe£ts  that  it  is  allied  to  conchoidal 
homftone.  He  is  alfo  of  opinion  that  its  colour  id 
not  original,  but  produced  by  an  infiltration  of  oxyd 
of  iron.  • 


Hha  THIRD 
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THIRD    SUBSPECIES. 


Porcelaine  Jafpen 


PorzeUaa  Ja^nt*— FTmirr.    ' 

irf.  Wid.  p.  314.— Porcdhnhc,  Kirw.^vfA.  I.  p.  313— *• 
Porzellan-Jafpis,  Ejlner^  b.  2.  £.613.  Ibid£mn^  b.  i. 
f.  240. — Diafpro  porccUanico,  Nap.  p.  192.— Jafpc  por- 
celaine, Lam*  t.  2.  p.  166.  Ibid  Broch.  t*  I.  p.  166.— 
Ther  man  tide  porcellanite,  Haiiy^  t.  4.  p.  510. 


External  Chara^ers. 

Its  colours  are  grey,  yellow,  blue  and  red.  Of  grey, 
it  prefents  the  following  varieties,  fmoke,  blueifli,  yd- 
lowifli  and  pearl  grey  ;  from  pearl  grey  it  paffes  into 
lilac  blue  and  lavender  blue ;  alfo  into  brick  red, 
which  inclines  to  yellow ;  from  yellowifh  grey  it 
paffes  into  ftraw  yellow,  and  ochre  yellow ;  from 
fmoke  grey  into  greylfh  black  and  afh  grey. 

It  generally  exhibits  but  one  colour,  and  is  fomc- 
times  marked  with  dotted,  flamed,  and  clouded  deli- 
neations. 

The  grey  varieties  are  generally  brick  red  in  the 
rifts.    It  often  prefents  brick  red  vegetable  impref- 

fions ; 
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fions ;  and  this  Is  mod  frequently  the  cafe  with  the 
lavender  blue  varieties. 

Occurs  mod  commonly  maffive,  and  in  angular 
pieces,  alfo  frequently  rent  and  burften. 

Internally  its  luftre  is  glimmering,  fometlmes  glif- 
tening,  and  but  fddom  (hining, 

Frafture  imperfcftly  large  and  flat  conchoidal,  alfo 
fmall  conchoidal,  which  pafles  into  uneven  and  earthy. 
Some  rare  varieiies  fhew  a  tendency  to  the  flaty 
firafturc. 

Fragments  indeterminately  angular  and  {harp 
edged. 

Opaque. 

Pretty  hard. 

Uncommonly  brittle. 

Not  particularly  heavy. 


Chemical  Cbara£ler. 

Before  the  blow  pipe  it  melts  without  addition  into 
a  black  fcoria. 


Constituent 
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Constituent  Parts. 

Silica  60,75 

Alumina  ^1A5 

Magnelia  3,00 

Oxyd  of  iron     3,jo 
Potafli  3,66 

According  to  Ro/e* 


Geognostic  Situation. 

It  occurs  in  whole  beds  in  pfeudo  volcanic"*hiIIs. 
Werner  is  of  opinion  that  it  is  flaty  clay  converted 
into  a  kind  of  porcelain  by  the  adiou  of  pfeudo  vol- 
canic fires« 


Geographic  Situation. 

It  is  found  plentifully  in  Bohemia,  in  the  neigh- 
bourhood of  pfeudo  volcanoes. 


FOURTH 


Digitized  by 


Google 


(    ^39    ) 


FOURTH    SUBSPECIES, 

Common  Jafper.  i 

Gcraeiner  Jafpis, — Werner. 

This  fubfpecies  Werner  divides  into  two  kinds. 
a.  Conchoidal  common  jafper.  b.  Earthy  common 
jafper. 

a.  Conchoidal  common  Jafper. 

External  Chara^ers. 

It  is  mod  commonly  brown  arid  red,  alfo  yellow. 
Of  brown  it  prefents  the  following  varieties  j  yellowifh 
and  liver  brown,  which  latter  fometimes  paffes  into 
blackifli  brown  ;  the  yellow  is  always  ochre  yellow ; 
the  red  is  blood  red,  which  rarely  paffes  into  fcarlet 
red,  and  fometimes  into  cochineal  red,  but  oftener 
into  brownifii  red ;  black  is  brownifli  black. 

Occurs  generally  with  one  colour ;  when  feveral 
occur  together,  they  are  diftribnted  into  clouded, 
fpotted,  and  ftriped  delineations. 

Occurs 
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*  Occurs  moft  commonly  maflive,  alfo  finely  diflemi- 
natcd  in  chalcedony,  and  mofs  like  in  agate.  The 
ftriped  variety  is  foraetlmes  imbedded  in  quartz. 

Internally  its  luftre  is  fliining,  which  approaches 
gliflening,  and  is  intermediate  between  vitreous  and 
refmous, 

Frafture  more  or  lefs  pcrfedly  conchoidal,  paffing 
into  even  and  fine  earthy. 

Fragments  indeterminately  angular,  more  or  lefs 
fliarp  edged. 

UiuaHy  opaque,  feldom  tranflucent  on  the  edges^ 
and  that  only  when  it  approaches  to  jafper  agate. 

Pretty  hard,  but  in  a  higher  degree  than  the  fol- 
lowing kind* 

Brittle 

Eafily  frangible. 

Not  particuhrly  heavy. 

b.  Earthy  common  Jafper. 

*It8  colours  are  Wood  red  and  browniih  red  j  the 
latter  pafies  into  brown* 

Occurs  mafiive  and  in  rolled  pieces. 
Fracture  earthy. 

Fragments  indeterminately  angular,  not  particularly 
&arp  edged. 
•  Opaque. 

Pretty  hard,  but  in  an  inferior  degree. 
Pretty  cafily  frangible. 
Not  particularly  heavy. 

Geopiostic 
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Geogno/iic  Situation. 

It  18  generally  found  in  veins  that  occur  in  primi- 
tive rocks,  and  is  a  conftituent  part  of  thofe  agates 
that  are  found  in  ajnygd^l^id.  It  is  frequently  tra- 
verfed  by  quartz  veins»  and  is  fometimes  mixed  with 
pyrites,  lithomarge,  femiopal,  brown  fpar  and  native 
and  vitreous  filver  ore.  It  has  been  fuppofed  to  form 
the  balls  of  certain  kinds  of  porphyry ;  but  this  is 
not  the  cafe  ;  the  bafis  of  thefe  porphyries,  as  Werner 
firft  obferved,  is  either  hornftone,  indurated  clay,  or 
compad  felfpar. 


Geographic  Situation. 

It  is  found  in  Saxony,  Bohemia,  France,  SpaiUj, 
Italy,  Hungary,  Ruflia,  Sweden,  Shetland  iflands*, 
and  the  tranfition  rocks  near  Edinburgh^ 


*  Mineralogy  of  the  Scottlfli  Lies, 
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FIFTH    SUBSPECIES. 

Jafper  Agate^ 
f  '  Agat-Jafpis. — Werner. 

External  Charaden. 

Colour  is  yellowifli  white  and  reddifh  white  ;  the 
yellowifh  white  paffcs  into  cream  and  ftraw  yellow, 
and  approaches  to  ochre  yellow ;  the  reddifh  white 
paffes  into  flefh  red.  The  colours  are  diftributed  in 
ring-ihaped  de|ineation$i  ^o  in  fortification-wife  bent 
ftripes. 

Occurs  mafSvev 

Has  no  luflre. 

Fradure  fmall  and  flat  conchoidal,  approaching  to 
even. 

Fragments  indetfn-minately  angular,  not  particular* 
ly  fharp  edged. 

Generally  opaque,  fometimes  tranflucent  on  the 
edges. 

Pretty  hard. 

Often  adheres  to  the  tongue. 

Not  particularly  heavy,  approaching  to  light. 

Ge(!gpostic 
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Geognostic  Situation. 

Occurs  in  agate  balls,  which  are  found  in  amyg- 
daloid. 


SIXTH    SUBSPECIES. 

Opal  Jafpen 

Opal .  Jafpis. — Wirnen 

Extern^  CbaraEleru 

Its  colours  are  fcarlet  red,  brick  red,  blood  red, 
brownifh  red,  and  blackifh  brown,  which  latter  ap- 
proaches to  liver  brown,  and  rarely  to  ochre  yellow. 

Colour  fometimes  uniform,  fometimes  diftributed 
in  fpotted,  veined,  and  clouded  delineations. 

Occurs  maflive. 

Internally  its  luftre  is  ihining,  approaching  to  fplen- 
^ent,  and  is  intermediate  between  vitreous  and  re- 
finous. ' 

•  *  Ffafture  completely  a  little  flat,  conchoidaU 
'-•''  \\%  Fragments 
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Fragments  indeterminately  angular,  and  very  (harp 
edged. 

Opaque,  and  fometimes  tranflucent  on  the  edges. 

Intermediate  between  pretty  hard  and  femi-hard* 

Brittle. 

Eafily  frangible. 

Not  particularly  heavy,  approaching  to  light. 


Geognosiic  and  Geogfaphic  Situations. 

It  is  found  in  nefts  (nidular)  in  porphyry,  near 
Tokay  in  Hungary,  near  Conftantinople,  and  in  the 
Kolyvanian  mountains  in  Siberia. 


V  Obfervations. 

1.  It  is  the  link  which  connefts  jafper  with  opal,  as 
is  fliewn,  not  only  by  its  oryctognoftic,  but  alfobyits 
geognoftic  charafters. 

2.  It  is  diftinguiflied  from  the  6ve  preceding  fub- 
fpecies  by  its  greater  livelinefs  of  colour,  ftronger 
luftre,  conftant  conchoidal  frafture,  eafier  frangibi- 
lity,  and  inferior  hardnefs. 


Ob/ervation  on  thf  /pedes  Jajpen 

The  foffils  of  this  fpecies  have  generally  deep  co- 
lours, are  opaque,  or  a  little  tranflucent  on  the  edges  j 

their 
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their  frafture  is  generally  conchoidaU  and  they  are 
pretty  hard,  but  rather  in  a  low  degree. 

On  the  one  fide  they  are  allied  to  indurated  clay 
and  lithomarge,  on  the  other  to  hornftone,  opal, 
chalcedony,  and  flint. 


SECOND    SPECIES.^ 

Opal. 

Opal. — Werner. 

Werner  divides  this  fpecies  into  four  fub-fpecies, 
viz.  !•  Precious  opal,  2.  Common  opal,  3.  Semi- 
opal,  and   4.  Wood  opal. 


FIRST 
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FIRST    SUBSPECIES. 
Precious  Opal. 

Edier  Opal. — Werner. 

Id.  fVid.  p.  315 Opal,  Kirw.  t.  I.  p.  189. — Edict  opal, 

Emm.  b.  I.  f.  341. — Opalo,  Nap,  p.  197. — ^Opale,  Xj«« 

t.  2.  p.  154.  —  L'Opale  noble,  Broch.  t.  i.  p.  341. • 

Quartx-rdiQite  opalin,  Hauj,  t.  l.  p.  434. 

External  Cbaraders. 

Its  colours  are  milk  and  yellowifh  white,  but  when 
held  between  the  eye  and  the  light,  they  pafs  into  pale 
rofe  red,  and  wine  yellow. 

It  exhibits  a  nioft  beautiful,  and  highly  charafter- 
iftic  play  of  colours.  The  colours  which  it  difplays 
are  verdegris  green,  emerald  green,  apple  green,  and 
fiflcin  green ;  alfo  feveral  varieties  of  blue,  yellow,  and 
red.  Generally  feveral  of  thefe  colours  occur  together; 
fometimes,  however,  we  meet  with  pieces  which  pof- 
fefs  only  one  colour,  and  of  thefe  varieties,  the  green 
is  the  moft  beautiful  and  mod  highly  valued. 

Occurs  m^ffive,  diffenjfnated,  in  plates,  and  in 
firings  or  fmall  veins. 

Internally^ 
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Internally  its  luftre  is  commonly  fplendent,  feldom 
palling  into  fhining,  and  is  vitreous* 

Fradure  pretty  perfedly  conchoidal. 

Fragments  indeterminately  angular,  fliarp  edged* 

It  is  generally  tranflucent,  and  fometimes  ap- 
proaches to  faintly  tranflucent,  fometimes  to  femi- 
tranfparent,  hut.feldom  verges  on  tranfparent.  The 
diflferent  degrees  of  tranfparency  are  accompanied 
by  particular  colours ;  thus  the  tranflucent  pafs- 
ing  into  faintly  tranflucent  has  .generally  a  beauti- 
ful red  and  green  play  of  colours,  and  is  the  raoft 
highly  prized  variety  of  opal :  the  varieties  that  are 
intermediate  between  tranflucent  and  femi  tranfparent 
are  principally  grey  ;  and  the  femi-tranfparent  paf- 
ing  into  tranfparent  exhibits  a  beautiful  violet  blue 
play  of  colours* 

Semi-hard. 

Brittle. 

Uncommonly  eafily  frangible. 

Not  particularly  heavy,  bordering  on  light. 

Specific  gravity — 2,1 14>  Blumenhach. 


Chemical  CharaQers. 

Before  the  blow  pipe  it  becomes  opaque,    and 
indijkwhite,  but  is  infufible. 


Comiituent 
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Con/iiiueni  Parts. 

Silica^  90  95 

Water  20 

Alumina  5 


100  100 

Opal  of  Cfcherwenitzai  a€«     According  to  Gerhard* 
cording  to  KJcfrotb^ 


Ceogtmtic  SituaHon. 

It  occurs  diflf^minated  in  clay  poq^hyry,  and  ac- 
cording to  Mr  Da  Camara,  imbedded  in  reniform 
pieces  in  pearlftone  porphyry. 


Geographic  Situation. 

It  is  found  at  Cfcherwenitzanear  Kafchau  in  Upper 
Hungary,  and  formerly  in  the  neighbourhood  of 
Freyberg  in  Saxony, 


U/e. 

Although  much  prized  on  account  of  its  beautiful 
play  of  colours,  it  is  but  ill  fuited  for  the  purpofes  of 
jewellery,  on  account  of  its  foftnefs,  great  frangibili- 
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ty,  and  its  fomethncs  fpf^ting  on  a  change  of  tempera- 
ture. Jewellers  generaffy  fet  it  \^ith  a  foil,  but  many 
are  of  opinion  that  its  beairty  is  greateft  without  any 
foreign  aid.  When  a  foil  is  ufed,  it  is  either  red, 
blue,  or  yellow,  which  latter  is  of  gold  ;  but  it  is  faid 
that  a  black  foil  has  the  moft  powerful  tffcQ.  in 
heightening  its  play  of  colours.  It  is  principally  ufed 
for  ring  ftones  and  necklaces. 


Obfervaiions. 

I.  The  name  opal  is  ufed  by  Pliny,  but  its  deriva- 
tion IS  unknown. 

«.  The  finer  varieties  are  named  oriental  opal; 
Tajremier,  however^  informs  us  that  no  predouit 
e^  is  fbttfid  in  the  £aft,  and  that  ikiok  which  are 
'  fold  as  oriental  are  broogiit  from  Hungary. 

3.  Some  varieties  which  have  by  weathering  left  a 
portion  of  their  water  of  cryftallization  become 
opaque  and  dull,  and  acquire  the  property  of  adhering 
to  the  tongue,  and  of  regaining  nearly  their  original 
tranfparency  on  nnmcrfion  in  water.  Thefe  are 
named  Hydrophane,  or,  more  properly,  changeable 
opal.  Great  prices  have  been  given  for  variettes^  of 
^s  kind. 

4.  In  the  imperial  cabinet  at  Vrcrina:  there  are  two 
pieces' bf  opal  from  the  mines  in  Hungary,  whicfr  de^ 
ferve  to  be  mentioned  here.  The  one  is  about  five 
inches  long  and  two  and  a  half  in  cfiamerer,  and  ex- 

Kk  hibi« 
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hibits  a  very  rich  and  fplendent  play  of  colours  j 
the  other,  which  is  the  fize  and  Ihape  of  a  hen's  egg> 
Is  alfo  extrea:ely  beautifuL 


SECOND    SUBSiPECIES; 

Common  Opal. 
Gemeiner  OpH.'-^Werner. 

td,  Wii.  p.  325.— Semi  opal,  Kirw.  vol.  I.  p.  290. — GA 
tneiner  opal,  EfTtm*  b.  i.  f.  251. — Opalo,  Nap.  p.  197.— i 
Girafol  and  Hjdrophanc,  Lam.  p.  156.— L*opal  com- 
fnune,  Broeh^  t.  i.  p.  344*-^Quartz-reiiaite  hydrophane 
et  quartx^refinite  girafol,  Hat4y^  t.  a-  p.  433*  ^  434. 

External  Cbara^lers.    . 

Its  principal  colour  is  white,  of  which  it  exhibit^ 
the  following  varieties :  greyifh  white,  greenifh  white, 
yellowiih  white,  and  milk  white.  From  greenifli 
white  it  paiTes  into  apple  green;  from  yellowi& 
white  into  honey  and  wax  yellow;  and  it  very  fel- 
dom  occurs  of  a  colour  intermediate  betwew  fiefli 
«nd  tile  red. 

WhcA 
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When  the  white  varieties  are  held  between  the  eye 
and  the  light  they  appear  wine  yellow. 

It  occurs  maffive,  diffeminated,  anH  in  fharp  angu- 
lar pieces.    ^  ^ 

Internally  its^  luftre  is  generally  fplendent,  fome- 
times  paifing  into  fhining  j  and  is  vitreous,  a  little  in? 
cliniDg  to  refinous. 

Frafture  perfeSly  conchoidaL 

Fragments  indeterminately  angular  and  fliarp  edge^. 

Semi-tranfparent,  approaching  to  tranflucent  an4 
tninfparent. 

Semi-hard. 

Brittle. 

Very  eafily  frangible. 

Not  particularly  heavy,  approaching  to  Ught. 

Specific   gravitj-r-From  i>958  to   290151    Klafroth*'^ 


Chemical  Charaffers. 
Before  the  blow  pipe  it  is  in&fible  without  addi? 
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Cotistitztaa  PmU. 

Opal  of  Kofemutz.  Of  Tellwbwya. 
Silica                      98,75  93,50 

Alumma  o^ 

Oxydoflroo  o,t  1,0 

Water  j/> 


98*95  »9>50 

According  to  Klaprotb,  t.  2.  p.  i&^  8i  x6^ 


Geognostic  SiUtolimf 

<  It  iKxars  fi^metimefi  in  vcifis,  ibmetimes  diieini- 
nated,  and  principally  in  porphyry ;  but  ailb  ia  gn- 
nite,  gneifs,  ferpentine^  and  amygdaloid.  In  Iceland 
it  alternates  with  chalcedony,  with  which  it  has  been 
often  confounded ;  and  the  gittn  variety  is  found  ac* 
companying  chrifopras,  which  lies  in  ferpentine,  at 
Xofemutz  ia  Silefia. 


Geographic  Situation. 

It  is  found  in  Iceland,  the  Faroe  Iflands,  Nonh  of 
Ireland,  in  the  eleftorate*of  Saxony,  as  at  Freybcig, 
Hubertlberg^  Eibenftock,  Johanngeorgenftadt,  and 
Schneeberg;  in  Bohemia,  as  at  Eleiftadt,  Fribos, 

Heinrichfgriin; 


Digitized  by 


Google 


Heinrichrgnin ;  Brittany  in  France ;  Silefia,  Poland, 
at  Fldrence  in  Italy,  and  Telkobanya  in  Hungary. 


Ufe. 
It  is  fometimes  cut  for  ornamental  purpofes. 

Obfervatiom. 

!•  Some  varieties  contain  drops  of  water,  and 
others  are  in  the  ftate  of  hyrophane,  or  changeable 
opal.  If  the  changeable  opal  is  immerfed  in  meked 
wax,  it  abforbs  a  portion  of  it,  and  becomes  tran(pa« 
rent ;  but,  on  cooling,  becomes  again  opaque.  Opal 
thus  impregnated  with  wax  was  named  Pyrophane  by 
Bom. 

2»  MuUers  glafe,  or  Hyalite  of  Mr.  Kirwan,  which 
#ocurg  in  amygdaloid,  probaibly  belongs  to  tbi%  fub- 
J^iecies. 

3.  The  giraibl  of  Wallerius  and  Bom  app^u^  to 
be  milk-white  tranflucent  opal. 

4.  It  has  been  confidered  by  the  French  mineralo- 
gifts  as  ^  variety  of  pitchftone,  from  which,  however, 
k  is  moft  diftin^ly  diflferent.  The  colours  of  cofa- 
mon  opal  sure  light,  but  thofe  of  pkcfaftone  are  deep  ^ 
it  is  femi-hard,  but  pitchAone  is  hard ;  it  has  a  fped- 
fie  gravity  from  1,958  to  2,015,  whereas  pitchftone 
ig  ft, 34 1 ;  aad  it  is  more  eafily  frangible  azki  has  more 
tn^parency  than  pitchftone* 

'  THIRD 
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TI^IRD    SUBSPECIES, 

Semi-op^l- 

HaIl)-opaL — Werner. 

Jd.  Wid.  f.  3*5- — Setni-opal/and  fcvcral  of  the  pitchftones  of 
KirW'  vol.  i^  p.  290^  292. — Halb-opaly  Emr^.  b,  i.f.256. 
Id.  EJlnery  b.  2.  f.  429 — Semi-opjlo,  Nap.  p.  201.— 
Piflite,  Lam.  t.  2.  p.  160^ — La  demi  opal,  Broch.  t.  i. 
P*  347.— Quartx-refinitc  comnnune,  and  (^R.  Mehilite^ 
fiauy.K.  a.  p.  433- &  33 5- 

External  Charaders. 

Its  mod  common  colours  are  white  and  grey.  Of 
white  it  prefents  the  following  varieties :  yellowifii 
white,  greenifh  white,  and  milk  white ;  from  yellow- 
ifii white  it  pafles  into  yellowifh  grey,  greenifh  grey, 
and  afli  grey,  and  this  latter  into  greyifli  black.  From 
greenifli  grey  it  paffes  into  leek  green,  apple  green, 
and  laftly  into  olive  green ;  from  yellowifh  grey  it 
pafles  into  honey  yellow,  wax  yellow,  and  yellowift 
irown ;  and  further  into  chefnut  and  hair  brown. 

Sometimes  feveral  colours  occur  together,  and 
^efe  are  arranged  in  fpotted  and  clouded  delinea- 
tions} 
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tions ;  but  it  is  moft  commonly  uniform  6t  of  one 
colour. 

It  occurs  not  only  maffive  and  diffeminated,  but 
alfo  tuberofe,  reniform,  fmall  botroidal,  which  ap* 
proaches  to  the  ftalaftitic,  and  in  various  extraneous 
external  fhapes^.*  - 

Eirtertially  it  is  gliftening,  internally  generally 
gliftehfag,  fometimes  approaching  to  Ihining,  and 
paflirig  into  glimraerihgi  ' 

Fradure  imperfeftly  large  and  flat  conchoidal,  whick 
verges  on  even.  —  ' 

Fragnients  indeterminately  angular  fliarp  cdgedi  ' 

It  is  more  or  lefs  franflucent,  and  fometimes  paffes 
to  tranflucent  on  the  edges. 

Semi-hard,  approaching  to  hard* 

Completely  brittle. 

Eafily  frangible. 

Not  particularly  feeaVy  approaching  to  light. 

Specific  gravity. — Browniih  red  from  Telkobanya  2^540^ 
afcoording  to  Klaprotb. 


Chemical  Cbara{lers* 

Infufible  before  the  blow  pipe  ^thout  addition  j 
but  with  borax  it  melts,  and  without  intumefcence. 


"*'  Ah*.  Efnrark  affirms  tW  he  ifbrind  fuppofititious  cryftals  of 
frmi^pal  at  Atsutaa  in  Tiahfylvania.     Bergm^.JournaL 

Constituent 
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dmstituent  Parts. 

Memlitc,  or  femi-opal 

Semi-opal  of  Tdkobanya.  o£  Menil  Montant. 

Saka                                        43tiJ^  85,50 

Alumlua                                    ^  x»oo 

Oxydofirott                             47>oo  ^>S^ 

Lime  .  '  o,JP 
Water                                         7*5© 

Water  aaAcarbonacc^us  matter  iXtOO 


98*0  98*50 

According  to  Klafroib* 


GeagnQstic  Situatkru 

It  occurs  in  angular  pieces  and  veins  in  porphp^ 
and  amygdaloid ;  alfo  in  metalliferous  (moft  ufually 
filver)  veins  that  traverfe  granite  and  gndfs. 


Geographic  SUuatim^ 

It  is  found  in  Iceland,  Faroe  Iflands,  Scotland,  in 
the  Ifle  of  Rume,  where  it  occurs  in  amygdaloid, 
Ueaorate  of  Saxony,  Bohemia,  Frankfort  oa  the 
Mayn,  Silcfia,  Lower  Auftria^  Poland^  Bm^j^ 
Tranfylvania,  Ifle  of  Elba,  and  Siberia. 

O^ervafmt, 


Digitized  by 


Google 


Opal,  257 


Obfervations* 

1.  It  is  difllnguifhed  from  common  opal  by  the 
aiuddlnefs  cf  its  colours,  its  particular  external  fhapes, 
lefler  tranfparency,  lefs  perfeft  conchoidal  frafture, 
and  greater  hardni  fs  and  weight. 

2.  It  borders  on  opal  jafper,  chalcedony,  and  con- 
tfhoidal  horn  (lone..   4 

3.  I  obfer\ed  in  the  poffeffion  of  Sir  Jofeph  Banks 
a  tooth  penetrated  with  opal^  Eitner  alfa  mentions 
bones  petriiied  by  femi-opal ;  and  in  Hoff  *s  Mine- 
falogical  ^fagazine  we  have  the  following  intcrefting 
notice : — "  Hier  ungefahr  eine  bis  zwei  ftundenund 
noch  etwas  wdter  nordlich  von  dem  orte,  wo  fich  die 
^lephanten  knochen  im  aufgefdnuemmten  Lan4e  fin- 
den,  bei  deft  Dorfem  Eckardflet)en  Uleben,  Nieder- 
tophfladt,  Fromftadt,  liegt  meift  deiitlich  iiber  dem 
jingere  Gyps,  eine  oft  10  bis  12  iachter  m'achtige 
fl5tz  fchicht  von  einem  merkwurdigen  kalkflein  rait 
kleinen  quartz  drufen,  in  welchem  fich  eine  menge 
knothen,  groftentheiis  wohl  Fifcb  knochen,  aber 
auch  Saugelhier,  und  viellelcht  Land-thier-knochen 
feft  eingewachfen  ^finden,  welche  zuweilen  in  opal 
rerwandelc  find,'*      Btff^s  Magazine^  £rst.   Band* 

t  457- 

4.  It  has  been  arranged  with  pitchftone  by  Dolo* 

mieu,  Fichtel,  and  other  nuneralogifts. 

5.  The  menilice,  or  variety  of  ferai-opal  from 
Menil  Montant,  is  probably  a  diftmd  fpecies,  but 
Marly  allied  to  opal.  « 

11  FOURTH 
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FOURTH    SUBSPECIES. 

Wood  Opal. 
Holz  Opzl.^^Wemen 

Id.  Wid,  p  325. — Jliigniform  opal,  JCirw.  vol.  i.  p.  295. 
Holz-opal,  Emm.  b.  i.  f.  260. -Scmi-opalo*  Nap.  p. 
^01 — Xilopale,  Lam,  t.  2.  p.  i62..i— Opal  ligniforme, 
Brocb.  t.  I.  p.  350  -^Variet^  du  quarlz-agathe  xiloidc, 
ffauy.    , 

External  Char  alters. 

It  occurs  moft  commonly  greyifli  and  yellowifli 
^hite ;  fometimes  alfo  ochre  yellow,  and  yellowilh 
brown.  From  greyifli  white  it  paiTes  inio  alh  grey 
and  greyifli  black. 

It.  is  fometimes  unifonn,  fometimes  marked  widx 
ring-ftiaped  and  ftriped  delineations  of  different  co^ 
lours,  which  are  conformable  with  the  original  texture 
of  the  wood. 

It  occurs  in  pieces  which  have  the  fliape  of  brajiches, 
ftems,  &c. 

Internally  its  luftre  is  gliftening. 

Frafture  more  or  lefs  perfeftly  conchoidal,  and 
Ihews  its  former  ligneous  texture. 

FragiBients  indeterminately  angular  (harp  edged*    . 

It 
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It  is  tranflucent. 

Between  feml-hard  and  hard* 

Eafily  frangible. 

Not  particularly  heavy,  bordering  on  light. 

Specific  gravity — 2,600. 


Geognostic  and  Geographic  Situations. 

Its  geognoftic  fituation  is  not  known.  It  is  found 
at  Ponick  near  Schempitz,  and  at  Telkobanya  ia 
Hungary. 


Ob/ervation. 

It  is  wood  penetrated  with  opal,  and,  according  to 
Werner,  is  intermediate  between  common  and  ieifiuU 
opal. 


L  1  z  •third 
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THIRD    SPECIK». 

Pitchftone* 
Pechftein. — Werner. 

Id.  Wid.  p.  332.— Pitchftonc,  Kirw.  vol,  l.  p.  292.*-- 
Pechftein  Eftner^  b.  a.  f.  435.  Id,  Emm.  b.  i.  f.  'a6i. 
Pictra  picea,  Nap.  p.  203. — Piffitc  var.  h.  Lam.  t.  %• 
p.  162. — ^La  Pierre  de  Poix,  Broch.  t.  i.  p*  353..— iV- 
trolilex  refiniforme^  Hauy,  t.  4.  p.  386. 

External  CharaClers. 

Its  colours  are  black,  green,  brown,  red,  and  fel- 
dom  grey.  Of  black  it  prefems  the  following  varie- 
ties :  greenifli,  greyifh,  and  brownifir  black.  From 
greenifli  black  it  paflfes  through  blackifh  green  into . 
mountain  green,  afparagus  green,  leek  green,  olive 
green,  and  oil  green.  From  olive  green  it  paffes 
into  liver  brown,  yellowifh  and  reddiih  brown,  and 
further  into  light  blood  and  brick  red.  The  only 
varieties^of  grey  are  fmoke  and  dark  afli  grey,  and 
fometimes  a  kind  of  grey  which  pafles  into  brown.  It 
has  fometimes  a  blueifli  colour. 
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Its  colours  are  not  lively,  but  alwayi  fomewhtic 
deep  and  muddy,  or  rather  mixed  with  grey  ani 
brown. 

It  is  generally  uniform,  feldom  feveral  colours  oc- 
cur together. 

It  occurs  atmoft  always  maflive  ki  great  beds  and 
rock  mafles. 

Internally  its  I'lftreis  fliining,  fometimes  fplendent, 
fometimes  glifteniiig,  and  intermediate  between  rc- 
iinous  and  vitreous,  yet  more  inclining  to  the  firft. 

Fraftttre  commonly  imperfectly  flat  and  large  con- 
choidal,  fometimes  fmall  conchoidah  and  even  paifes 
into  coarfe  fplintery  and  coarfe  grained  uneven. 

Fragments  indeterminately  angular,  more  or  lefs 
iharp  edged. 

It  occurs  fometimes  in  coarfe,  feldom  in  large  ani 
flat  grained  diftinft  concretions,  and  the  furface  of 
the  concretions  is  fomewhat  bent ;  ulfo  in  prifmadc^ 
generally  wedge  fhaped  diftinft  concretions.  It  is 
ftill  feldomer  found  in  thick  and  ftraight  lamellar 
diftin£l  concretions*.  The  furface  of  the  concretions 
finooth.  , 

It  is  commonly  tranilucent  in  a  fmall  degree )  the 
black  variety  is  only  tranflucent  on  the  edges • 

It  is  intermediate  between  hard  and  femi-hard. 

Brittle. 

Pretty  eafily  frangible. 


*  Lamellar  diflind  concfettons  bare  been  Utberto  obferveil 
dIj  in  the  pitchilone  of  the  ifland  of  Arran.  ^ 

.     -  Not 
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Not  particularly  heavy. 

Specific  gravity — Saxon  pitchAone^  according  to  Blumen* 
iacb,  2,314. 


Chemical  Chara^ers. 

Before  the  blow  pipe  it  is  fiifible  without  addition. 
The  black  variety,  at  21**  of  Wedgwood's  pyrometer, 
intutnfced  a  litiie,  its  colour  was  ilightly  at  ered,  the 
furface  glazed,  and  internally  porous ;  at  ^  %  in- 
tumefced  confiderably  and  fottcncd  ;  at  05°,  the  in- 
tumefcence  was  more  confiderable ;  at  ico%  it  was 
ftill  veficuUr  but  more  compaft.  The  blackiih  green 
variety  of  Arran  becomes  black,  is  much  rent,  and 
internally  poroub  at  i  \^\  at  55^  formed  a  porous 
enamel ;  at  70^  it  btcame  perfectly  wbite^  and  (Ull 
porous  ^. 


*  Mineralogy  of  the  Scottifh  iflet   toL  i* 


Comtituent 


Digitized  by 


Google 


PlTCHSTONE. 

Constituent  Parts 

• 

PitchftoneofMeiffen. 

Silica 

73.0 

64,58 

Alumina 

14,50 

«5.4« 

lime 

1,0 

Oxjdofiron              i,o 

5.0 

Ozjd  of  manganefe     o,  i  o 

Natron 

».75 

Water 

8.50 

Lob 

. 

«5»o 

99.85 

99.99 

Klaprotb. 

Beitrage,  b.  3.  f,  i6t. 

Wiegleb. 

Geogmstic  Situation. 

^3 


It  occurs  in  beds  in  the  newer  porphyry  formation, 
and  in  beds  and  veins  that  belong  to  the  neweft  flotz 
trap  formation  *, 


Geographic  Situation. 

That  belonging  to  the  newer  porphyry  formation 
is  found  in  great  quantity  in  the  Eleftorate  of  Saxony, 


Mineralogy  of  the  Scottifh  iflet. 

particularly 
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I^arficul  rly  in  the  neighbourhood  of  Meiflen;  alb 
•in  Hungary,  as  at  Tokay  and  Schemnitz;  in  the 
ifl^.nJs  of  the  Arc*  ipelago,  where  it  was  firft  obferv*- 
,td  by  Mr  Jlawkiiis;  and  at  Giamoficard  in  thelfiand 
jofSkye*. 

"Hie  varieties  belonging  to  the  neweft  floetz  trap 
formation  c>re  touuj  in  great  abundance  in  the  Iflaud 
^f  Arran,  al  in  the  Iflands  of  Mull  and  Cannaf,  an4 
ji<rar  Elkdale  Muir,  in  the  ^lo^ntainQUs  part  of  Dum* 
jtiesfliire  t. 

Probably  the  pitchftone  of  Tiwickau  in  Upp€f 
^axony  belongs  to  the  floetz  trap  forniadon« 


I.  It  was  firft  difcovered  about  fifty  years  ago  ii^ 
;the  ndghbourbocvl  of  Moi^en  in  the  Ele&orate  o^ 
Saxony. 

t.  It  is  named  Pitchftooe  from  the  ftr^ng  refcm* 
blance  which  feveral  of  its  varieties  bear  to  pitch 
**  3*  Many  of  the  French  mineralogifts  have  arrange^ 
it  with  opal,  and  Abbe  Hauy,  with  equal  impro- 
priety, confiders  it  but  as  a  variety  of  petrofilex. 


*  Miocralogj  of  the  Scotti(h  i/Iet* 

t  U 

%  Gcognoflical  Sketch  of  Dumfrieefliire. 
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FOURTH    SPECIES- 


Obfidian. 
Obfidian . — Warner. 

Wid,    p,  348.     /Qrw.    V.  I.  p.  265.— Obfidiana,  Nap.    p. 

Its  principal  fradure  is  fhining^  paiTMig  into  fpn^n- 
lo5..-..Lfava  vitrcufe,  Oblidienney  Hauy^  t.  4.  p.  494.— 
L'Obfidiennc,  Brocb,  t.  i.  p.  288.— Iceland  agate  of 
msuij  mineralogifts. 

External  Cbara^ers. 

Its  pHncipal  colour  is  velvet  black ;  it  occurs  alfo 
greyifti  black,  brownifli  black,  and  greenifli  black ; 
alfo  dark  a(h  grey  and  fmoke  grey.  Some  varieties 
pafs  into  light  hair  brown,  and  clove  brown  *  Other 
varieties,  particularly  the  afh  grey,  are  fpotted  and 
ftriped.     '\  he  black  variety  when  htld  between  the 

♦  The  hair  and  clove  brown  Tarieties  j^rc  found  imbedded  in 
ffoundifh  pieces  in  pearlftone,  at  the  mouth  of  the  river  Marcf- 
•hanka,  on  the  fea  of  Ochotfk.  Karflen  confiders  them  as  fpe- 
•ifically  diilind  from  Obfidian,  and  places  them  in  his  fyflcm 
■nder  the  aame  Marekan. 

Mm  eye 
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eye  and  the  light  appears  always  greenifr  o&  At 
edges. 

,  It  always  oqcurs  in  angular  more  or  lefs  blunt-edged 
roundifh  pieces,  which  have  a  tough  furface.  la 
pearlflone  it  occurs  in  roundifh  grains. 

Internally  it  is  ufually  fplendent,  fometime^  pafsr 
wig  to  (hiniiig,  and  is  vitreous. 

FraSure  more  or  lefs  perfedly  large  conchoidal. 

Fragments  indeterminately  angular  fharp  edged  *. 

The  dark  varieties  are  tranflucent  only  on  the 
edges ;  but  the  lighter  are  tranflucent,  and  fome  rare 
varieties  (particularly  the  clove  brown  variety)  arp  at? 
mofl:  femi-tranfparent,  bordering  on  tranfparent* 

Hard.  ;    •  • 

Eafily  frangible. 

jNot  particularly  heavy. 

Specific  gravity — 2,348. 


Chemical  Cbarader. 

According  to  Lampadius,  when  expofed  to  a  ftrong 
heat  in  an  ?ur  furnace,  it  lofes  its  colour,  and  i$ 
changed  into  a  porous  flag.  By  expofure  to  a  white 
heat  for  two  hours  the  cellular  mafs  is  not  melte4 
into  glafs. 


♦  The  Hungarian  obfidian  appears  to  occur  in  large  roundifli 
diftind  concretioni. 


Comttttieni 
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Constituent  Parts^ 

\ 

Sttica                        69,# 

74»<^ 

Aliuninft                     a  2,9 

2,0 

Oxjd  of  iron               9,0 

14,0 

100 

90,0 

Btrgman* 

Abil^oard* 

%67 


Geogno/iic  Situation* 

It  is  found  nidular  in  pearlftone  in  the  newer  per- 
J>hyry  formation  in  Hungary,  ami  it  is  probable  that 
it  occurs  in  a  fimilar  repofitory  ia  other  parts  of  the 
world  It  has  fometimes  grains  and  cryflals  of  fel- 
fpar  and  quartz  imbeJded,  hence  it  is  porphyritic. 


Geographic  Situation. 

It  U  found  in  Ic(iland ;  in  Hungary,  at  Tokay ;  in 
Siberia,  at  Ochotz,  an  i  on  the  banks  of  the  river 
Marcfkanka :  in  the  lilauds  of  ihe  Archipelago,  par* 
ticularly  in  the  Ifland  of  Mclos,  where  it  was  firft  dif- 
covered  by  Mr  Hawkins;  alio  in  imitienle  beds  ia 
the  Lipdri  (flands  in  Peru,  Ifland  of  Madagafcar,  and 
fevcral  of  ibc  Souih  Sea  iilaads* 

Mm  2^  U/e. 
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Ufe. 


When  cut  and  polifiied  it  is  rometimes  ufed  for  or- 
namental purpofes,  and  telefcopic  mirrors  have  been 
made  of  it. 


Obfervatlons. 

1 .  It  has  been  much  difpirted  whether  or  not  it  is 
a  produft  of  fire.  The  difcovery  of  Efmark  the 
Norwegian,  who  found  it  alternating  with  porphyry, 
demonftrates  that  in  fome  inftances  it  is  of  aquatic  for- 
mation ;  it  is  even  highly  probable  that  the  great 
rocks  of  obfidian  and  pumice  which  are  found  in  d>e 
Li|)ari  Iflands  have  had  a  fimilar  origin. 

2.  It  fometimes  pafles  into  pumice. 


FIFTH 
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FIFTH    SPECIES. 

Pearlftone* 
Perlftein. — Werner. 

External  CharaSfers. 

It  is  generally  grey,  fometiines  alfo  black  and  red. 
The  varieties  of  grey  are  fmoke,  blueifli,  aih,  yellow- 
ifli  and  pearl  <;rey  ;  from  dark  afh  grey  it  p dfljs  into 
greyifh  black :  from  pearl  grey  into  flefli  and  brick 
red,  and  reddifh  brown. 

It  occurs  veficular,  and  the  veficles  are  round  and 
longifli. 

Its  luftrc  is  fhining  and  pearly. 

Its  frafture,  on  account  of  the  thlnnefs  of  the  dif- 
tinft  concretions,  is  hardly  obfervable,  but  appears  to 
be  fmall  and  imperfedly  conchoidal. 

Fragments  are  in  the  large  indeterminately  angular 
knd  blunt  edged. 

It  occurs  in  large,  coarfe,  and  angularly  grained 
diftinfl:  concretions,  that  include  fmall  and  round 
grained  concretions,  which  are  again  compofed  of 
very  rhin  concentric  lamdlar  concretions.  The  fur- 
nace of  the  concretions,  particularly  in  the  fma  11,  is 

fmooth. 
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fmooth,  (hining,  and  pearly,  and  has  a  ilriking  refcA- 
blance  to  that  of  pearL 

It  is  tranflucent  on  the  edges* 

Not  very  brittle. 

Unconimonly  eafily  frangible. 

Soft,  gaffing  into  very  foft. 

Not  particularly  heavy,  approaching  to  light. 


Constituent  Parts. 

Pearlftone  of  Hungary. 

Silica  75»*S 

Alumina  12^0 

Oxyd  of  iron  1,60 

Potaih  4>50 

Li'me  4ti<^ 

Water  4,50 


98^35 
According  to  KIapr§tb. 


.   Geognostic  Situation. 

It  is  found  in  beds  in  porphyry,  and  often  contaiiti» 
balls  of  obfidian. 
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Geographic  Situation. 

It  is  found  in  the  neighbourhood  of  Tokay  in  Hun- 
gary, near  Ochotik  in  Kamfchatika,  and  near  Sandy 
Brae  in  the  north  of  Ireland.  Some  of  its  tranfitions 
to  other  foilils  occur  in  the  interefting  Ifland  of  Egg, 
one  of  the  Hebrides,  and  near  Sandy  Brae  in  Ireland. 
Does  the  pearlftop^  of  Sandy  Brae  belong  to  the 
floetz  trap  formation  ? 


Obfervation* 

Tie  veficular  variety,  particularly  the  longifli,  often 
bears  a  ftriking  refemblance  to  pumice  \  indeed  it  aip- 
pears  to  pals  into  it. 
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SIXTH    SPECIES. 

Pumice. 
3imftein, — Werner. 

pxternal  CharaSlers. 

Its  colour  is  light  yellowifli  grey,  and  fmoke  grey  j 
fometimes  verging  on  dark  greyifti  white,  and  light 
afh  grey. 

It  is  fmall  and  lengthened  vefioilar. 

The  luftre  of  its  principal  frafture  is  gliftening, 
pafling  to  (hining,  and  is  pearly  ;  the  crofs  fra£ture  is 
Ihining  and  vitreous. 

Its  principal  fradure  is  parallely  curved  fibrous  ; 
the  crofs  frafture  uneven  and  iknpeifeSly  conchoi- 
dal. 

Fragments  indeterminately  angular,  blunt  edged 
and  fplintery. 

Generally  tranflucent  on  the  edges. 

Soft  and  very  foft,  fometimes  approaching  to  fcmi- 
hard. 

Coinpletely  brittle. 

Pretty  eafily  frangible. 


Is  fwimming. 
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It  mehs  before  die  blow  pipe  i^to  a  wl»tiik  cc^mv 
ed  glafg. 


Comtiftient  Parti. 

SUica 

9o/> 

77»50 

Alamina 

»7»Jo 

Alagncua 

1 0,0 

Oxyd  of  IroH 

',75 

100,0  9*>75 

Bergmann.  Ktaproth. 

Dr,  Kennedy,  befides  the  ingredients  mentioned  by 
Klaproth  and  Bergman,  found  a  portion  of  pot- 
afh. 


Gtognoitic  Situation. 

According  to  Efmark  it  is  found  in  Hungary  along 
with  pearlftone,  whiqh  alternates  with  porphyry.  In 
the  Lipari  Iflands  it  U  accompanied  with  obfidian, 
into  which  it  paflTes ;  and  on  the  banks  of  the  Rhine, 
between  Andemach  and  Coblentz,  it  is  found  in 
great  quantity,  accompanied  by  rocl^p,  that  probably 
belong  to  the  floetz  trap  formation. 

N  n  Although 
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Although  it  has  been  ufually  claiTed  among  the 
volcanic  produds,  on  account  of  its  fuppofed  igneous 
origin,  we  mud  confefs  that  in  Hungary  at  leaft  it  is 
demonflrably  of  aquatic  formation  \^  and  we  may  on 
pretty  fure  grounds  confider  that  of  Lipari  and  An* 
demach  as  a  portion  of  one  of  thofe  great  and  uni- 
verfal  formations  which  have  been  depofited  from  a 
ftate  of  folution  in  water.  In  the  Geognofie  will  be 
given  a  full  flatement  of  the  interelUng  fads  which 
render  this  opinion  probable* 


Geographic  Situation^ 

It  is  found  in  the  Lipari  Iflands,  Hungary,  banks  of 
the  Rhine  between  Andemach  and  Coblentz,  Iceland? 
imd  it  has  been  obferved  particularly  beautiful  in  the 
liland  of  Santorine  in  the  Heilefpontic  Archipelago* 


Ufes. 

It  is  ufed  for  polifhing  ftones,  metals,  glafs  and 
Ivory;  itlfo  for  preparing  parchment. 
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SEVENTH    SPECIES. 


Feifpar*. 


Feldfpath. — Werner. 


This  fpecies  is  divided  by  Werner  into  four  fub» 
fpedes,'  1.  Compact  felfpar,  2*  Common  feifpar^ 
3,  Adularia,  4.  Labradore  flone. 


♦  More  properly  Fcldfpar, 


Nn  2 


FIRST 
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FIRST  SUBSPECIES. 

Compact  Feirpar. 
Dichter  Feldfpath. — Werner. 

Id.  Wid.  p,  345.— ^Continuous  fclfpar,  Kirw.  vol.  i.  p,  323. 
— Felfite,  Id.  p.  326.— ^Dichter  fcldftcin,  EJlner,  b.  a. 

f.  511.  13.  Emm.h.  i.C  271 ^Ifpato ttJtto^fttb,  Naf. 

p.  tii — ^¥\"Mf|)ath  compoAt  btctt,  Hawf,  t.  2.  ^*  6t5.» 
Le  feldfpath  comp«&e>  Br^6b%  t%  t^  p«  367% 

External  Chara8crs. 

Its  colours  are  grey,  white^  blue,  green,  and  red. 
The  varieties  of  white  are  greenifh  and  greyiih  white : 
Of  grey,  greenifli,  fmoke  and  afli  grey ;  from  green- 
ifh grey  it  paffes  into  apple  green,  piftacio  green,  even> 
into  mountain  green  j  further  into  flcy  blue  and  fmalt 
blue ;  it  occurs  alfo  flefli  red  and  blood  red. 

Occurs  maffive,  difTeminated,  in  rolled  pieces,  and 
in  cryftals,  which  are  imbedded  in  antique  greett 
porphyry. 

Intttnally  its  luftre  is  fometiracs  gliltening,  fomc 
nines  glimmering, 

-    "—  ■   '■    ^'  Frafture 
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Frafture  at  firft  fight  appears  to  be  only  fplintery, 
but  \irben  carefully  examined  we  find  it  alfo  to  be  very 
fine  grained,  or  imperfedly  and  very  fmall  foliated. 

Fragments  indeterminately^  angular,  and  not  partis 
cularly  fharp  edged. 

It  fometimes  prefents  fine  grained  diftinft  concre- 
tions. 

Tranflucent,  but  fometimes  only  on  the  edges. 

Pretty  hard,  but  in  a  low  degree. 

Eafily  frangible- 

^ot  particularly  heavy. 


Chemical  Cbarader. 
It  is  fufible  without  addition  before  the  blow  pipe. 

Geognosiic  Situation. 

It  is  one  of  the  conftituent  parts  of  primitive,  tran 
fition,  and  floetz  greenftone,  alfo  of  greenftone  flate^ 
and  is  imbedded  ia  cryftals  in  antique  porphyry. 


Geographic  Situation. 

It  is  found  in  Saxony,  the  Tyrol,  Carinthia;  in 
Scotland,  at  the  Pentland  hills  and  Salifbury  craigs 

near 
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near  Edinburgh ;    Coriarich  in  Invernjefsfliire,  and 
many  other  places. 


Obfervations. 

On  account  of  its  fplintery  frafture,  and  flight 
degree  of  luftre,  it  ufed  to  be  confidered  as  a  variety 
of  hornflone ;  even  the  late  intelligent  Mr  Dolomieu 
continued  to  name  it  pctrofilex*  Werner  confiders 
it  as  a  fubfpecies  of  felfpar,  becaufe  i.  It  occurs  mofl 
generally  along  with  quartz  and  mica,  thus  alfumiDg 
as  it  were  the  place  of  common  felfpar.  2.  It  has 
combined  with  the  fplintery  a  foliated  frafture.  3.  It 
pa0es  into  common  felfpar.  4.  It  occurs  cryftallized 
in  antique  green  porphyry.  5.  It  melts  without  ad- 
dition before  the  blow  pipe. 


SECOND     SUBSPECIES. 

Comnfon  Felfpar* 

Gcmeiner  Feldfpath. — Werner^ 

Werner  divides  it  into  two  kinds  :     a.  Frefh  fel- 
fpar, b.  Difintegrated  felfpar. 

FIRST 
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FIRST    KIND. 
Frefli  felfpar. 

Frifcher  feldfpath- — Werner. 

Spathum  fcintillans.  Wall.  t.  i.  p.  214. — ^Feldfpath,  WU. 
p.  335.  Ibid.  R.  d,  L.  t.  2.  p.  445. — Common  felfpar, 
Kirw.yoi.  x.  p.  316 — Bl'attrig  Feldflein,  EJlner^  b.  i. 
f.  513. — Gemeioer  feldfpath,  Emm.  b.  i.  f.  266. — Fel- 
difpato  commune^  Nap.  p.  2i3.-TFcldfpath,  Lam.  t.  2. 
p.  187.  Ibid.Hauy^  t,  2.  p.  590. — Le  Fcldfpath  commua, 
Brocb.  t.  I.  p.  362- 

External  CharaCleri. 

Its  colours  are  white,  red,  grey,  and  green.  Of 
white  it  prefents  the  following  varieties;  greyifli,  milk, 
yellowifh,  greenifli,  and  reddifh  white :  the  greyifli 
white  rarely  pafles  into  fmoke  grey  and  blueifli  grey. 
Of  red  the  following  varieties  occur,  flefli,  blood,  and 
fometimes  verges  on  brick  red.  From  greenifli  white 
it  paffcs  into  afparagus  green,  leek  green,  mountain 
green,  even  into  verdegris  green,  but  this  latter  is  a 
rare  variety. 

The 
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The  greeni(h  white  variety  borders  on  adularia,  and 
the  edges  have  a  reddifh  (hade. 

It  occurs  mod  commonly  maflive,  diiTeminated,  in 
angular  pieces,  in  rolled  pieces,  and  grains ;  aifo  fre« 
quently  cryftallized.  The  following  are  its  principal 
figures. 

1.  Broad  fix-fided   prifm,    nearly  equally  be- 

villed  on  both  extremities^  and  the  be- 
villing  planes  fet  on  thofe  lateral  edges 
which  are  formed  by  the  fmaller  lateral 
planes.  Sometimes  the  acute  lateral  edges 
are  truncated^  fometimes  alfo  bevilled; 
the  obtuie  edges  are  alfo  in.fome  inftances 
truncated. 

2.  Very  oblique  four-fided  prifm,  flatly  bevilled 

on  the  extremities,  and  the  bevHling  planes 
fet  on  the  obtufe  lateral  edges.  When  the 
prifm  becomes  fhort,  and  two  obliquely  op- 
pofite  bevilling  planes  increafe  fo  much  as 
to  caufe  the  others  to  difappear,  a  rhom- 
boid is  formed. 

3.  Redangular  four-fided  prifm,    acuminated 

by  four  planes  which  are  fet  on  the  lateral 
edges;  the  fummit  of  the  acuminations 
and  lateral  edges  of  the  prifm  are  fome- 
times truncated. 
The  cryftals  occur  fometimes  in  twin  cryftals,  and 
fometimes  fcalar-^wife  aggregated. 

The  twin  cryftals  are  formed  in  different  ways  j 
bnc  variety  is  conceived  to  be  formed  by  two  cryftals 

being 
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being  fide-wife  pufhed  into  each  other  ;  ard  in  ano- 
ther, or  what  has  been  called  hemitrope,  ihecryftal  is 
fuppofed  to  be  divided  into  two,  and  one  half  turn- 
ed completely  around  and  applied  to  the  othcr^  fo 
that  a  re-entering  angle  is  formed  at  the  one'  extras- 
mity,  and  a  falient  angle  it  the  other. 

The  cryftals  are  fmill  and  middle  fized,  (particu- 
larly  the  four  and  fix  fided  prifms)  often  all  around 
crj'ftallifed  in  drufes. 

Externally  its  luftre  is  fhining  ;  internally  the  prin- 
cipal frafture  is  (hining  approaching  to  fplendent, 
crofs  fradure  is  glimmering,  and  both  are  vitreousj 
inclining  a  little  to  pearly. 

Fradure  more  or  lefs  perfeftly  ftraight  foliated, 
two-fold  cleavage,  and  the  folia  crofs  each  other  at 
right  angles.  Crofs  frafture  fine  grained  urieven, 
pafling  into  Iplintcry  ;  parallel  with  this  frafture  we 
obferve  rente  that  cut  the  other  cleav;tges  ob- 
liquely, fo  hat  the  fragments  are  fomcwhat  rhom- 
boidal.  Sometimes  the  fi^liated  is  a  lifle  curved  fo- 
liated and  is  feldom  fl  .riformly  foliated,  which  paffes 
into  a  kind  of  cjivergiug  broad  radiated. 

Occurs  in  large,  coarfe,  and  fmall  graiaed  diftinA 
roncrctions 

More  ^r  k^s  tranflucent. 

Pretty  hard*. 

Brittle. 

Eafily  frangible. 

*  Scratclus  gKf«.— J?//ft[y. 

O  d  .  Not 
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Not  particularly  heavy. 

Specific  gravity — ^From  2,272  to  2,594. — According  t« 
Hauy^  fiom  2,4378  to  2,7045. 

For  the  geognoftic  and  geographit  charaders  fee 
ihe^end  of  the  following  defcription. 


Chemical  Charaders* 

.     It  melts  without  addition  before  the  blowpipe  into 
a  white  glafs. 


Constituent  Parts. 

Silica 

62,83    641O 

67,0 

43»o 

79,0    7(J 

Alumioa 

17,02    21,0 

14,0 

37»<>S 

16,0    11 

Lime      ^ 

3,00    6,25 

1,70 

h3 

Oxydoflron  1,00       2,0 

4>o 

Potafli 

13,00 

Baryt 

11,0 

8 

Magnefia 

8,0 

9 

Lo& 

3*75 

96,85  100        85,72        97,3   99 

f^aujugUu\       CbintviM,    Kirttfom,       Samffurt,    Meyer,  Be£te{* 

*  Vauquelin'8  experlmentt  were  made  %vl  ikt  green  coloured 
Siberian  felfpar. 
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SECOND     KIND. 

Difintegrated  felfpar. 

Aufgelofter  fcldfpath. — Warner. 

Its  colour  is  yellowifli  and  reddiih  white,  which 
Sometimes  verges  on  grey. 

Occurs  maflive,  diffeminated,  and  in  imbedded 
cryftals,  refembling  in  figure  thofe  of  frefh  felfpar. 

Internally  its  luftre  alternates  between  gliftening^ 
glimmering,  sgid  dull. 

Frafture  in  fome  varieties  is  imperfeftly  foliated, 
paffing  into  earthy ;  in.others  it  is  intermediate  be- 
tween uneven,  which  approaches  to  fplintery,  and 
earthy. 

Fragments  indeterminately  angular,  blunt  edged. 

It  has  a  tendency  to  diftinft  concretions,  but  this 
only  when  it  is  palling  to  frefh. 

.  Only  a  little  tranflucent  on  the  edges,  generally 
opaque. 

Soft,  paffing  into  very  foft^  alfo  femi-hard  ,  ' 

Eafily  frangible. 

Not  particularly  heavy. 

O  o  2  Obfervatms. 
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Obfervations. 

1.  The  difiategrated  condition  of  this  kind  of  felfp^j 
is  owing  in  many  inftances  to  weathering  j  but  it  is 
alfo  1  ighly  probaWe  that  it  is  ofieii  originally  forme4 
in  a  fimilar  ftate; 

2.  It  is  the  link  which  connefts  felfpar  with  por- 
celain clay. 

3 .  We  obfervc  a  diminifliing  fufibility  from  com- 
mon felfpar  ihrourh  difintegrared  felfpar  to  porce'ain 
clay,  which  depends,  according  to  Werner,  on  the 
relative  proponion  of  alkali  in  each. 


\  ^  '"'■         Ccognoiiic  Situation  of  common  felfpar. 

It. is  one  of  the  moft  abundant  of  follils.  It  forms 
a  cbnftiiuent  part  of  granite  and  gneifs ;  it  occurs  alfo 
in  ficrnite,  in  greenftone,  and  in  imbedded  cryftals  in 
porphyry,  bafalt,  and  porphyry  flate.  It  alfo  occurs 
in  beds  and  kidneys  in  primitive  mountains,  and  in 
veins  of  the  oldeft  formation. 


Geographic  Situation  of  common  felfpar. 

It  is  fo  univerfally  diftributed  that  we  (hall  only 
mention  the  localities  of  a  few  of  the  moft  remarkable 
yarieties.     The  beautiful  green  coloured  variety  is 

found 
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found  m  Siberia ;  the  twin  cryftals  are  found  very 
£ne  at  fiaveno,  and  near  to  Carfbad  in  Bohemia ; 
the  floriformly  foliated  in  Saxony  and  the  ifland  of 
Arran  j  the  cuirved  foliated  in  Bwederi,  and  it  is 
/ound  in  uncommonly  large  diftind  concretions  in 
fh^  ifland  of  Rona,  one  of  the  Hebrides. 


THIRD 
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THIRD    jSUB SPECIES. 

^duUr. — Wfrner. 

Moonftone,  Klrv).  vol.  !•   p.  322. — Adular.  EJln$r\  b.  f 

f.  525. — W.  Emm.  b.  i.  f.  277 ^Adularia,   Uaf.  p. 

218. — Adulairc,  Lam.   t.  2.  p.  194.  — *  /i.  Brocb.  1. 1, 
p.  371  -..Feldfpath  nacrci  JSauy,  t.  ^.  p.  606. 

External  CharaSlers. 

Its  moft  common  colour  is  greenifli  white,  which 
often  inclines  ftrongly  to  afparagus  green.  Some- 
times it  contains  milk  white  fpots  that  poffefs  a  filvery 
luftre  and  pearly  ihine. 

It  is  found  maffive,  in  rolled  pieces,  and  cryftalliz- 
cd  in 

1.  Oblique  four-fided  prifms,  obtufely  bevilled 

on  both  ends. 

2.  Six-fided  prifms. 

3.  Reftangular  fourfided  prifms,  with  oblique 

terminal  faces. 

The 
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The  cryftals  are  longitudinally  ftreaked,  middle 
fized,  large,  and  very  large. 

Luftre  of  the  furface  is  moflly  fplendent,  approach- 
ing to  pearly. 

Luftre  of  the  principal  frafture  is  fplendent ;  the 
crofs  frafture  fhining,  and  intermediate  between  vi- 
treous and  pearly. 

The.  principal  frafture  is  perfeftly  fpecularly  fo- 
liated, with  a  two-fold  reSangularly  interfering 
cleavage ;  crofs  frafture  fmall  and  imperfeftly  con- 
c  hoidal. 

Fragments  rhomboidal. 

Has  a  tendency  to  thick  and  ftraight  lamellar  dif- 
tmSt  concretions. 

Semitranfparent  and  tranflucent. 

Hard. 

Brittle. 

Eafily  frangible.  / 

Not  particularly  heavy. 

Specific  gravity. — ^From  2,500  to  a,$oc,  Strove. — 2,56i« 
Mortll. 


Chemical  Characters. 

Before  the  blow  pipe  melts  without  addition  mi% 
a  whitifh  glafs. 


Constituent 
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Con/iiiuent  fartu 

• 

Silica 

64,0 

6a,50 

^"i-A^ 

64 

Alumina 

aOjO 

>7.5» 

»9.33 

»4 

Lime 

a,o 

6,50 

6,.j 

Sulphat  of  lime 

10,98 

Potafli 

14,0 

Magnefia 

• 

6.9 

l>l^ 

Oxyd  of  iron 

1,40 

2,00 

Sulphat  of  barytes 

t 

2,00 

Water 

c,2  5 

».75 

1.75 

Loft 

3»75 

100,0  96.15       99>99  ICO 

Vauquelin.     Vejlrumh'*.     Morell\,  Cheneviu. 


Geogne/iic  SitMficn* 

It  IS  found  in  veins  and  cavities  in  gneifs  and  mica 
ilate,  and  rs  accompanied  with  quartz,  mica,  common 
fellpar,  and  tourmaline. 


*  Chcm.  Ann.  1790.  b.  2.    p.  225, 
•(•  H«pfn*.r.  Mag.  HcIt.  t.  2.  p,  95. 
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Gecgrapbic  Situation. 

It  is  found  in  the  mountain  of  St  Gothard  in  Swit- 
zerland, and  particularly  in  the  fummit  named  Adu* 
la,  whence  its  name  has  been  derived ;  alfo  in  the 
liland  of  Arran^.  The  variety  called  moonftone  is 
principally  found  in  the  ifland  of  Ceyloui 


Obfervations. 

1.  The  water  opal^  and  girafol  of  the  Italians,  and 
aUp  th]e  fujEiftpnet,  are  varieties  of  adularia,  and 
nearly  the  &m^  with  q^opnftone* 

2.  Adalariais  difUnguiibed  from  common  felfpar 
by  its  greemih  white. colour,  particular  tolour  reflec* 
don,  complete  conchoidal  crofsfradure,  lamellar  dif- 
tind  concretions,  its  higher  degree  of  tf^nfparency, 
and  by  the  want  of  thofe  rents  which  crofs  the  cleav- 
age obliquely  m  common  felfpar. 

Werner  fufpefts  that  moonftone  may  be  confidsred 
as  adularia,  becaufe  it  differs  from  it  by  its  milk  white! 
coloiir,  which  is  flefh  red  when  held  between  the  eye 
and  the  light,  and  its  filVery  luftre^ 

«   M^erriogy  of  the  Sc^tiflir  lA^s* 

-^  Th^  fbffil  called^  fi^flam^  has  a  hyacinth  and  Uood  red  co- 
lour, and  a  beautiful  filvery  or  pearly  rcflcftion :  Werner  fufpedt* 
that,  it  it  moonftone  artificially  coloured.  "* 

Pp  FOURTH 
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FOURTH    SUBSPECIES. 


Labrador  Stone. 


Labradorftein. — Werner. 


Pierre  dc  Labrador,  R.  d,  L.  t.  2.  p.  497. — ^Variety  of 
Common  felfpar,  Wid,  p.  335. — Labrador  ftone,  Kino. 
vol;  I.  p.  324. — Labradorftein,  Emm.  b.  i.  f.  273.— 
Variety  of  ffldifpato  commune,  Nap.  p.  213.— ^Labra- 
dorite,  Ldm  L{2.  p.  i97.-^Eeldfpath  opaStii  Hauy- 1.  2. 
p.  607  —uLa  pierre  de  j^ibfedt^r,  Brocb.  t.  t.  p-  369. 

i      ,  -'  • 

External  Qharailers. 

Its  pnnclpral  colour  is  fraoke  grey,  which  pafles 
into  dark  aili  and  yeilowilh  grey.  It  exliibits,  ^hcn 
held  in  a  determinate  pofuion,  a  great  varietyof  co- 
lours, as  blue,  gr^n,  yellow,  red,  and  brown.  Of 
blue  it  prefenrs  the  following  varieties,  violet,  azure, 
Berlin,  fky,  and  fmalt  blue  ;  from  the  latter  it  pafles 
through  verdcgris  into  emerald,  grafs,  piftacio,  olive, 
and  fifkin  green  ;  from  this  it  pafles  into  fulphur, 
lemon  and  orange  yellow,  which  latter  pafles  into 

(  ';  copper 
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copper  red;   and  feldom  pearl  grey.    In  (hort  this' 
foffil  exhibits  all  the  varieties  of  green  and  blue. 

The  red  and  yellow  colours  are  the  rareft. 

It  exhibits  fpotted  and  ftri^ed  delineations.  Some- 
times the  fame  fpot  if  held  in  diflferent  direftions 
changes  its  colour,  for  inflance,  from  fky  blue  to  ver- 
degris  green,  and  this  into  grafs  greeuk  Thefe  beau- 
tiful colours  feldom  extend  over  a  whole  piece,  ia 
general  they  fhew  themfelves  only  in  larger  and 
Imaller  fpots  or  patches. 

Different  colours  are  j)refented  according  as  we 
hold  the  piece  between  the  light  and  the  eye,  or  the 
eye  and  the  light. 

Occurs  commonly  maffive,  in  blunt  ed^ed  pieces 
and  rolled  pieces. 

Its  principal  frafture  is  (hining,  paffing  into  fplen- 
dent ;  the  crofs  frafturc  gliftening,  and  is  interme- 
diate between  pearly  and  vitreous. 

Frafture  perfeftly  foliated,  and  the  folia  crofs  each 
other  at  right  angles. 

It  occurs  rfually  in  l^irge,  coarfe,  and  feldom  in 
fmall  grained  dillincc  concretions  ;  f^ldomer  in  thick 
and  (Iraight  lamellar  diftind  concretions. 

Strongly  tranflucent. 

Not  particularly  heavy* 

In  other  charafters  refembles  the  preceding. 

Specific  gravity — 2,607  ^^  2>704>  Brijfon. 


P  p  2  Chemical 
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Chetmal  Cbara^irs. 

It  isfiifible  i&to  a  white  ^aamel  without  addkioil 
^  before  the  blow  pipe* 

C^nstUmnt  Puris. 

Silica  69,5 

Alumina  13JS 

Sulphat  of  lime  lajO 

Oxyd  of  copper  Q^y 

——  of  iron  0,3 

,  Apcording  to  Bindfaetm. 


Gecgnostic  Situatim* 

It  forms  one  of  the  conftituent  parts  of  certaia 
kinds  of  greenftone,  occurs  alfo  in  fy^iite,  aad  is  ac- 
companied with  mica,  fliorl,  and  feldom  witl^  iron 
pyrites. 


Geographic  Situatlm. 

It  was  firft  difcovered  in  the  ifland  of  St  Paul,  on 
^e  coaft  of  Labrador,  where  it  is  ftill  found  in  con- 
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fiderable  quantity.  It  has  been  alfo  found  in  Ingcr- 
mannland  between  Denmark  and  Norway,  and  near 
to  the  romantic  lake  Baikal  in  Siberia. 


On  account  of  its  beautiful  colours  it  is  cut  for  or- 
namental purpofes. 


Oyervations. 

!•  Werner  fuppoles  that  the  changeability  of  co- 
lour by  which  this  fubfpecies  is  chara£terifed  is  not 
original,  becaufe  it  is  only  obfervable  on  or  near  the 
furfaces,  never  towards  the  centre  of  the  maffes.  It 
may  be  orwing  to  l!hc  ixiRlcration  of  fea  watei*. 

2«  It  is  principally  diftinguilhed  from  common 
felipar  by  its  colour,  which  is  either  fmoke  or  dark 
grey,  its  peculiar  changeability  of  colours,  and 
ilraight  lamellar  diftinfb  concretions. 

3.  k  A»ras  ft-ft  dScorered  by  the  Moravians,  who 
have  a  colony  on  the  coaft  of  Labrador,  about  thirty 
years  ago. 

*  Glafii  by  ezpofure  to  die  wefltbcr,  we  know^  is  fo  <kanged 
as  to  reflcd  a  variety  «f  A^m. 
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NINTH    SPECIES. 

Pure  Clay. 
Rdnc  Thonerde. — Werner. 

M  Wern.  Crottft.  p.  176,— /i.  Wid.  p  385 — ^Natlre  Ar- 
gil, Kirw.  t.  !•  p.  175  — Argilla  pura,  Nap.  p.  246.— 
L'alumioe  pure,  Brocb.  t.  1.  p.  318 

EfcternaJ  Characters. 

It  IS  fnow  white,  which  fometimcs  verges  on  yel* 
lowifh  white. 

Occurs  in  fmall  kidney  fhaped  pieces. 

It  has  no  luftre. 

Frafture  very  fine  earthy. 

Fragments  indeterminately  angular,  and  very  blunt 
edged. 

Opaqiie. 

Soils  very  little. 

Adheres  (lightly  to  the  tongue. 

Intermediate  between  very  foft  and  friable. 

Light. 

Feels  fine  but  meagre. 

Constihufi 
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Conitituint  Parts* 


Alumina  45 

Sulphat  of  lime  24 

Water  17 

Lime,  filica  and  a  muriat  4 


zoo 
According  to  Fourcroy.  Annales  de  Muf.  N.  A.  t.  i, 
p.  48. 
According  to  Schreber  and  Frifchman  it  contains 
alumina,  mixed  with  a  very  little  carbonate  of  lime 
and  filica.  Scherer  has  alfo  analyfed  it,  but  I  am 
not  acquainted  with  the  refuit  of  his  experiments. 


Giogmstic  Situation. 

It  is  found  immediately  under  the  foil,  accompa. 
nied  with  foliated  gypfum  and  felenite. 


Geographic  Situation. 
Has  been  found  only  at  Halle  in  Saxony* 


Obfirvation. 
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Widenmaniiy  fimm  the  kind  of  its  repefitory,  and 
its  vicinity  to  a  great  laboratory,  fufpefts  it  to  be  ar- 
tificial, and  the  refufe  of  fome  chemicai  operation* 
Its  external  fhape,  however,  is  afiifficient  proof  of  its 
being  a' natural  produdion  ;  and,  I  may  add,  that  no 
laboratory  is  nearer  the  fpot  where  it  is  found  than  a 
quarter  of  a  league* 


TENTH 
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TENTH    SPECIES. 

t^orcelain  £arth. 

Por2;ellanerde.— FPJtw^. 

P«rcelsun  clay,  Kirw.  vol.  i,  p.  178,— ArgiUa  da  porcel. 
]ana,  Naf*  p.  348. — Fddfpath  argilliforme,  ^^«[X»  ^*  ^' 
p.  6i6.^-La  terre  a  porcelaine,  Brocb  t*  i,  p.  320. 

External  CharaBers. 

Its  colour  is  generally  reddlfh  white,  of  various  de- 
grees of  intenfity,  which  fometimes  inclines  to  yel-* 
lowifli  and  greyifh  white. 

Occurs  maflive  and  difleminated. 

Its  particles  are  fine  dufty. 

Colours  ftrongly. 

It  is  flightly  cohering. 

iPeels  fine,  but  pretty  meagre. 

Scarcely  adheres  to  the  tongue. 

Light. 


(^q  Conuiiuefk 
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CLAY  GKNUS. 

Constituent  Tarts. 

Earth  of 

Limoges. 

SUIca 

J» 

SS 

62 

Alumina 

•       47 

i^ 

19 

Iron 

0.33 

o>5 

Water    > 

14 

Lime 

a,o 

Magnefia 

la 

Sulpbat^of  barjtes 

,    • 

1*^ 

Kofei 

VMujuelia. 

Hajin/ratz, 

Chemical  CharaQer. 

It  is  nearly  infufible  in  the  greateft  heat  of  a  por- 
celain furnace. 


Geognostic  Situation. 


Sometimes,' as  at  Aue,  near  Schnceberg  in  Sax- 
ony, porcelain  earth  occurs  in  beds  in  gneifs,  and 
is  accompanied  with  quartz,  and  fometimes  with 
iron  flone.  Sometimes  it  takes  the  place  of  feifpar 
in  forming  one  of  the  conftituent  parts  of  granite ; 
we  even  find  large  cryftals  of  feifpar  filled  with  it. 
At  great  depths  in  the  mines  of  the  Freyberg,  mining 
field,  I  have  obferved  beds  of  gneifs,  completely 
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iheltered  from  every  influence  of  the  weather,  in 
which  the  felfpar  was  in  the  ftate  of  porcelain  earth. 

Thefe  fafts  render  it  prob  ibie,  that  porcelain  earth 
18  analogous  to  felfpar,  and  that  it  is  a  nearly  fimilar 
fubflance,  which  has  been  depolited^  in  a  loofer  ftate  of 
aggregation.  All  porcelain  earth,  however,  has  not 
been  formed  in  this  manner  ;  for  it  is  often  the  lefult 
of  the  decompofition  of  felfpar,  contained  in  granite 
or  gneifs. 

It  is  ftill  uncertain  whether  or  not  it  mav  not  be 
formed  from  the  decompofed  matter  of  other  rocks. 


Geographic  Situation. 

The  fineft  porcelain  earth  of  Saxony,  with  which 
the  famous  porcelain  manufactory  at  MeifTen  is  car- 
ried on,  is  brought  from  Aue.  That  ufed  for  manu* 
fii6turing  the  fine  Berlin  porcelain  is  dug  at  Gom- 
ritz,  below  Halle,  in  the  diftrid  of  Magdeburg  ;'  alfo 
at  Zotenberg  and  Giem  in  Lowef  Silefia.  The 
Auftrian  porcelain  is  made  from  a  fine  earth  which 
is  dug  at  Paflau ;  the  French  porcelain  is  manufac- 
tured with  clay  dug  near  Limoges ;  and  the  Englifh 
irprincipally  manufactured  from  the  porcelain  earth 
of  Cornwall. 

In  China  and  Japan,  where  it  is  called  Kaolin,  it 
appears  to  occur  in  great  quantity,  and  is  ufed  for 
the  fame  purpofes  as  the  European. 

C^q  a  In 
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SCO  CLAY  GENUS. 

In  Scotland  it  occurs  in  fmall  quantity  in  the  county 
of  Galloway,  and  in  the  Mainland,  one  of  the  Shet- 
land iflands. 


Ufe. 

It  ufed  alone,  or  intermixed  with  other  earths,  or 
felfpar  for  the  manufadure  of  porcelain. 


-r^^  -r^TTlTXT'^'^^ 
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ELEVENTH    SPECIES; 

[Common  Clay. 
Gemeinerthon«— 4r^riirr. 


Werner  divides  this  fpecies  into  ibc  fubfpecies,  mm^ 
1.  Loam*  2.  Potters  clay,  3.  Pipe  clay.  4.  Varier 
gated  clay.  5.  Clay  ftone.  6,  Slate  clay. 


FIRST 
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F I  R  S  T  ,  S  U  B  S  P  E  C  I E  S. 

Loam. 
Leim. — Werner. 

External  Chancers. 

Its  colour  is  yellowifh  grey,  and  is  frequently  fpot- 
ted  yellow  and  brown. 

Occurs  maffive,  and  in  great  mafles. 

It  is  dull,  and  fometimes  weakly  glimmering,  but 
this  only  when  fmall  fcales  of  mica  are  prefent. 

Fradure  is  in  the  great  uneven,  in  the  fmall  fine 
earthy. 

Fragments  are  indeterminately  angular,  very  blunt 
edged. 

Colours  a  little. 

Intermediate  between  loofe  and  cohering,  but  more 
inclining  to  the  firft. 

Adheres  pretty  ftrongly  to  the  tongue. 

Feels  nightly  greafy. 

Not  particularly  heavy,  approaching  to  light. 


Obfervation, 
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OS/ervation* 

It  is  vety  impure^  being  mixed  with  fand  and 
gravel,  and  alfo  iron  ochre*  It  may  be  coniidered 
as  fandy  potter's  clay,  mixed  with  mica  and  iron 
ochre. 


SECOND    SUBSPECIES. 

Potters  Clay. 
Topferthon.— JfVr/7^. 

This  fubfpecies  is  by  Werner  divided   into  tw9 
kinds,  the  a.  Earthy,  and  k.  Slaty. 


a.  Earthy 
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FIRST     KIND. 


Earthy  potters  Clay. 


Extemai  CharaSlers. 

It  colours  are  yellowiffi  and  greyifti  white ;  alfo 
greenifhy  blueifli  and  fmoke  grey,  and  thefe  colours 
are  of  various  degrees  of  intenfity.  The  greenilh 
grey  fometimes  paflfes  into  mountain  green,  but  this 
is  rare. 

Occurs  maflive,  and  in  confiderable  mafles. 

Frafture  in  the  fraall  pretty  fine  earthy,  in  the 
great  coarfe  grained  uneven. 

Fragments  indeterminately  angular,  blunt  edged. 

Opaque. 

Colours  a  little. 

Very  foft  palling  to  loofe. 

Adheres  ftrongly  to  the  tongue^ 

Feels  a  little  greafy. 

Not  particularly  heavy,  approaching  to  light. 


SECOND 
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ISECOND    klNI); 
Slaty  potters  Clay. 

External  Characters. 

Its  colour  is  dark  a{h  grey^  but  it  fometirries  alfo 
ifalls  into  brown. 

Its  principal  fradure  is  impei'^^fUy  conchoidal,  the 
crofs  frafture  earthy. 

Fragments  indeterminately  angular  and  tabular. 

Light,  verging  on  not  particularly  heavy.   , 

Feels  more  greafy  than  the  preceding. 

In  other  charaders  it  agre^ss  with  the  earthy, 

Geognostic  Situafiofi. 

It  occurs  in  great  rock  mafles,  and  in  beds  in  al- 
luvial land.  Many  of  the  mineral  veins  in  primitive 
mountains  are  lined  with  it. 

Geographic  Situation. 

it  is  very  univerfiilly  diftributed. 

Rr  U/e. 
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As  it  forms  a  pafte  with  water,  and  can  be  baked 
without  cracking,  it  is  ufed  in  potteries,  for  the  ma- 
nufafture  of  the  common  kinds  of  earthen  ware.  It 
is  alfo  made  into  bricks  and  tiles,  and  is  ufed  in 
founderies  for  lining  crucibles  to  preferve  them  from 
fufion ;  in  fmelting  houfes,  to  ailifl:  the  fufion  of  cal- 
carious  ores  ^  and  by  the  agriculturiit  for  the  im« 
proving  of  fandy  foils. 


Ob/ervation. 

It  is  compofed  of  the  fineft  part  of  the  detritus 
of  decompofing  rocks,  as  of  granite,  gneifs,  por- 
phyry, &c.  which  is  waftied  down  by  great  rains  and 
floods,  and  afterwards  depofited  ia  ftill  places^ 


THIRD 
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THIRD    SUBSPECIES. 

Pipe  Clay. 
Pfeifenthon. — Werner. 

External  Characters. 

Its  colour  is  greyilh  white  paffing  into  yellowifli 
white,  and  both  fall  ftrongly  into  grey. 

Occurs  maffive. 

Luftre  glimmering. 

Ptafture  in  the  fmall,  fine  earthy;  in  the  large, 
coarfe  and  fine  grained  uneven. 

Fragments  indeterminately  angular,  (harp-edged. 

Streak  fliining. 

Intermediate  between  loofe  and  coherent,  but  more 
generally  coherent. 

Adheres  pretty  ftrongly  to  the  tongue. 

Feels  rather  greafy. 

Eafily  frangible. 

Light,  paffing  into  not  particularly  heavy. 

Rr2  FOURTH 
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FOURTH    SUBSPECIES^ 

Variegated  Clay. 
Bunterthon. — Werner. 

External  Characters. 

White,  red,  and  yellow  are  its  chief  colours.  Of 
white,  the  only  variety  is  yelbwift  white,  which 
pafles  into  ochre  yellow,  and  fometinaee  into  ydlow- 
ifii  brown.  The  varieties  of  red  are,  reddifti  white, 
which  paffes  into  pearl  grey,  flefli  red,  and  peach  Wof- 
fom  red. 

It  is  marked  with  ftripe^,  vcmed,'and  fpotted  dcIi- 
neations. 

Occurs  maflive- 

Frafture  earthy,  and  then  it  has  no  luftrc ;  fotae- 
times  has  a  tendency  to  fhity,  then  it  is  glimmeriog. 

Its  ftreak  is  fhining.   • 

Very  foft,  piOing  into  friable. 

Feels  a  little  greafy. 

Adheres  a  little  to  the  tongue. 

Mild. 

Light,  palling  into  not  particularly  heavy. 

Geogra^bk 
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Geographic  SituoHotu 
|t  is  found  at  Wehraw  in  Upper  l^ufatia. 

Obfervati&Hi. 

I.  It  does  not  form  fo  kneadable  a  mafs  as  the 
preceding. 

3.  It  is  the  h'nk  which  connefls  clay  with  lithoi^ 
margC)  afid  ftands  ^Iweqi  it  »nd  pipe  day. 
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FIFTH    SUBSPECIES. 

Clayftonc. 
Thonftein. — Werner. 

External  Charaders. 

Its  mod  common  colours  are  grey  and  red.  Of 
grey  it  prefents  the  following  varieties:  grecnifli, 
bluifli,  afli,  fmoke,  and  pearl  grey;  from  pearl  grey 
it  pafles  into  brownifti  red.  It  is  fometimes  marked 
by  yellowifli  brown  fpotted  and  ftriped  delineations. 

It  occurs  maflive. 

It  is  dull. 

Frafture  generally  fine  earthy,  which  fometimes 
pafles  into  fine  grained  even,  fometimes  into  flaty, 
and  even  fplintery ;  fome  varieties  are  flat  conchoidal, 
with  a  tendency  to  flaty. 

Fragments  indeterminately  angular,  feldom  tabular, 
and  not  particularly  ftiarp  edged. 

It  i^  opaque. 

Soft,  approaching  to  very  fofr. 

Not  particularly  brittle. 

Pretty  eafily  frangible. 

Does  not  adhere  to  the  tongue. 

Fc^ls  rather  meagre.  , 

Geognostic 
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Geognostic  Situation. 

It  forms  vaft  rock  mafles,  occurs  in  beds,  in  veins, 
and  makes  the  bafis  of  clay  porphyry.  It  is  found 
accompanying  the  neweft  porphyry  formation,  alfo  in 
leds  and  veins  in  the  independent  coal  formation. 


Geographic  Situation. 

It  is  found  in  Saxony,  as  at  Chemnitz,  Stolberg, 
and  the  Windbcrg  in  the  Plauifchen  Grunde  near  to 
Drefden ;  alfo  in  Scotland,  as  in  the  Pentland  Hills 
near  Edinburgh,  and  the  liland  of  Papa  Stour,  one 
of  the  Shetlands. 


Obfervaticns^ 

It  pafles  fometimes  into  potters  clay,  fometimes 
into  flate  clay,  and  alfo  into  jafper.  It  probably  alfo 
pafles  into  compafl:  felfpar ;  the  reafons  for  this  fup- 
piofition  will  be  fully  explained  in  the  Geognofie„ 
where  I  (hall  have  an  opportunity  of  detailing  feverai 
new  and  interefting  fafts  refpefting  this  foffil,  confi- 
dered  as  conftituting  a  particular  formation. 


SIXTH 
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SIXTH    SUBSPECIES* 

Slate  Clay. 

Schieferthon.— -fr^m#r. 

Slate  daj,  ihale,  Kiriv.  u  i.  p.  182. — ^L'ArgUe  fchifieaTei 
Brocb.  t.  i.  p.  327. 

External  Chara^ers. 

Its  colour  is  grey,  of  which  it  prefents  the  follow- 
ing varietes ;  fmoke  grey,  yellowifli  grey,  and  alh 
grey,  which  latter  fometimes  approaches  to  blueilh 
grey.    From  afli  grey  it  pafles  into  greyifh  black. 

It  is  maflive* 

Internally  it  is  dull,  but  wheil  it  contains  inter- 
mixed mica  it  is  glimmering. 

frafture  more  or  lefs  perfeftly  flaty,  fometimes  ap- 
proaching to  earthy. 

Fragments  indeterniinately  angular  and  tabular. 

It  is  opaque.  • 

Intermediate  between  foft  and  very  foftv 

MUd. 

Eafily  frangible. 

Not 
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Adheres  a  little  to  the  tongue. 
Feels  meagre. 

Not  particularly  heavy,  approaching  to  light. 
Spepific  gravity. — According  to  Klrwan^  from  2,600  to 
a,68o. 


Geo^nostic  Situation. 

It  occurs  in  beds  and  ftrata  ?  It  is  an  almoft  con- 
ftant  attendant  of  coal ;  and  it  is  found  alfo  in  the 
neweft  floetz  trap  and  alluvial  formations. 


Geographic  Situations. 

It  is  found  generally  ^vherever  the  coal,  floetz  trap, 
and  alluvial  formations  occur,  fo  that  its  diftributioii 
is  univerfaL 


*  Obfervations. 

1.  According  to  its  external  charafters  it  ftands 
between  potters  clay  and  clay  Hone,  and  fometimes 
(particularly  the  dark  variety)  paffes  into  bituminous 
fhale. 

2.  It  is^fufliciently  diftinguiilied  from  clay  flate  by 
its  colour,  inferior  teirdnefs  and  weight,  iti  adhefion 

•     ■  Sf  to 
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to  the  tongue,  and  Its  becoming  foft,  and  breakiag  ia 
water. 

3^  It  very  often  contains  carbonifed  and  bitumi- 
natcd  vegetable  Jmpreffions,  which  generally  belong 
to  ferns  and  reeds. 


TWELFTH 
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TWELFTH    SPECIES. 

Poller,  or  Polifhing  Slate* 
Polierfchiefer. — Werner'* 

'    External  Cbaraders. 

Its  colour  is  yellowifli  grey,  which  approaches  to 
cream  yellow  and  yellowifh  white. 

It  is  always  ftriped,  and  the  colours  alternate  ia 
Ikyers. 

Occurs  only  mafSve. 

Internally  it  is  dulL 

Its  principal  frafture  is  flaty,   the  crofs  frafturc 
earthy. 

Fragments  generally  tabular. 

Very  foft  palling  into  foft. 

Adheres  to  the  tongue. 

Feels  fine  but  meagre. 
'^   Not  particularly  heavy,  approaching  to  light,  eveu 
Nearly  fwimming.    It  is  lighter  than  tripoli. 

Geognosiic 
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Geogno/lic  Situation. 

It  is  found  in  the  vicinity  of  pfeudo  volcanos,  and 
is^  fuppofed  by  Werner  to  be  the  aflies  of  coal,  which 
have  been  wafhed  down  into  the  lower  grounds,  and 
depofited  in  a  regular  form.  This  opinion  will  be 
illuftrated  and  explained  in  the  geognofie. 


Geographic  Situation. 
Has  been  hitherto  found  only  in  Bohemia. 

Obfervationt,  ' 

Brochant  has  followed  feveral  of  the  German  Dii* 
neralogifis  in  confidering  the  foffil  of  Menil  Mon- 
tant  near  Paris  as  identical  with  the  poller  flate  of 
Werner.  It  differs  from  it,  hoWever,  not  only  in 
orydognoftic,  but  in  geognoftic  charafters* 


e»_ 


*  V\L  Inre  to  cxpcdl  from  Daubifibn,  the  only  Frenchman  who 
has  ftudjcd  the  Werncrian  gcognofif,  an  account  of  the  iutcrdl- 
ing  country  in  the  Yicinity  of  Paris.  The  occurrence  of  the  pccU' 
liar  fofTil,  erruiicoufly  called  policr  flate,  with  ita  imbedded  tubciofc 
fwmi-opa],  the  fupcrincun.bcat  gyps,  containing  remain!  of  quadni* 
pcds,  fhcw  that  the  rocks  in  that  quarter  conftitute  a  pecuhar 
formition,  difirciit  from  any  dcfcribed  by  Werner.  It  is  pro- 
bably newer  than  tlie  neweft  flotz  trap,  and  nearly  cotempoi> 
jpcous  with  the  V/chrtiuer  formation  of  lime  Hone  and  ironilonc, 
^hich  lies  over  alluvial  laud. 
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'THIRTEENTH    SPECIES. 

Tripoli.   ^ 
Trippel.— Jrrrr;i^. 

Tripcla,  Wall,  t.  i.  p.  94. — Trippcl,  JVid.  p.  353. — Tri^ 
poli,  Kinv.  vol.  I.  p.  202.  Id.  Ejlnir^  b.  2.  f.  631.  Id* 
Emm.  b.  l.  f.  307. — Id.  Nap.  p.  210.— W.  Lam.  t.  2. 
P*  457-"^L®  Tripoli,  Brocb.  t.  i.  p.  379.-— tava  co&ile 
tripoleene  ct  thermantide  tripoleene,  Hauy^  t.  4.  p.  469. 

External  Charaden. 

Its  colour  is  yellowifli  grey,  which  paffes  into  afh 

Occurs  only  maffive. 
Internally  it  is  dull. 

Frafture  pretty  coarfe  earthy.  • 

Fragments  indeteiminatcly  angular,    and    blunt- 
tdged. 

Very  foft,  approaching  to  friable. 

Feels  meagre  and  rough. 

Does  not  adhere  to  the  tongue. 

Not  particularly  heavy,  approaching  to  Ifght. 

Qcognostlc 
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Geognoiiic  Situation. 

Occurs  in  veins  and  beds  in  floetz  rocks,  and  pro« 
bably  alfo  in  alluvial  land. 


Geographic  Situation. 

It  is  found  in  beds  in  the  coal  works  of  Thurinj^ia ; 
in  thofe  of  Potfchappel  near  Drefden  j  in  Derbyfhire, 
it  occurs  in  veins ;  in  Tripoli,  (from  whence  it  was 
firft  brought  and  derived  its  name),  where  it  alfo 
forms  veins.  It  is  faid  to  be  alfo  found  in  Ruflia, 
Weftphalia,  Flanders,  Heffia,  Bohemia,  and  Switzer- 
land. 


U/e. 

When  reduced  to  powder,  it  is  employed  for  po- 
lifhing  metals,  marbles,  and  other  minerals.  It  is 
alio  ufcd  for  polilLing  glafs. 


Obftrvations. 

I.  It  was  at  one  time  believed  to  be  a  volcanic  pro- 
duft,  but  the  aflertion  is  now  fully  difproved; 

2.  It 
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2.  It  appears  to  be  an  extremely  fine  mixture  of 
clay  and  land. 


FOURTEENTH    SPECIES. 
Alumftone. 

^launftein. — Werner^ 

CalcarcBs  aluminaris  albus,  Walh  t.  2.  p«|34. — AlaiBinftetn, 
Wid.  p.  399. — ^Fietra  d'allume,  Nap.  p.  266.— Aluminu 
lite.  Lam.  t.  2.  p.  113— La  pierre  alumineufe^  Broch. 
%.  1.  p.  381. 

External  Characters. 

Its  colour  is  fometimes  greyifh  white,  fometim6$ 
light  yellowifli  grey. 
Occurs  maflive^  and  in  ccnfiderable  maflTes* 
Shews  a  tendency  to  cryftallizatioiu 
Internally  it  is  dull, 
frafture  uneven,  approaching  to  fine  earthy* 

Fragments 
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Fragments  indeterminately  angolar,  blunt  edged. 

Soft,  paffing  to  friable. 

Light.  - 

Although  Werner  has  given  the  preceding  de- 
fcription  as  that  of  alumllone,  he  does  not  venture 
to  affirm  that  he  has  defcribed  the  true  Roman  alum 
ftone,  as  it  is  extremely  difficult  to  procure  fpecimens 
of  it,  its  exportation  being  forbidden  by  the  moft 
fevere  puniihments. 


Geographic  Situation. 

It  is  found  at  Tolhi  near  Rome,  where  it  is  faid  to 
form  a  whole  hill.  Werner  has  alfo  a  fpecimen 
which  is  laid  to  have  been  found  in  Hungaryr 


Obferv  'tion. 

Werner  fuppofes  that  it  is  intermediate  between 
clayftone  and  limeftone,  i.om  ihe  relemblance  it 
bears  to  both  of  thefe  ibflilc>. 


U/e. 


From  the  alum  ftone  of  1  oifa  the  famous  Roman 
alum  is  manufadured. 

FIFTEENTH 
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FIFTEENTH    SPECIES. 
Alum  earth. 

Terra  aluminaris,  Wall,  t.  i.  p.  31 — ^launerde,  IVid. 
p.  398. — Jd»  £/iner,  h,  2.  f  647.  Id,  Emm.  b.  f.  299— 
Alumitiite  bitumneux.  Lam,  t.  2.  p.  116. —  La  terre 
alumineufe^  Brocb.  t.  i«  p.  383. 

c 

External  CharaRers. 

Colour  blackifh  brown  and  brownilh  black* 
IMai&ve, 

Dull,  fometimes  glimmering,    but  this  probably- 
owing  to  an  intermixture  of  mica, 

Frafture  earthy,  with  a  tendency  to  ftraight  flaty. 

Breaks  into  tabular  pieces. 

Streak  (hining. 

Feels  a  little  meagre,  and  fomewhat  greafy. 

Mild, 

Intermediate  between  very  foft  and  friable. 

Light, 

T  t  Chemical 
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Chemical  CharaSter. 

When  expofed  to  heat  it  bums  with  a  flame,  an4 
when  left  feme  time  expofed  to  a  moift  atmofpherc 
it  becomes  warm,  and  at  length  takes  fire. 


Geognosiic  Situation. 

^  It  occurs  frequently  in  beds  of  great  magnitude,  in 
alluvial  land,  and  fometimes  alfo  in  the  floetz  trap 
formation, 

« 

Geographic  Situation. 

It  is  found  in  Bohemia,  Saxony,  Auftria,  Naples, 
Hungary,  and  in  the  Vivrais  in  France. 


e. 


It  Is  lixiviated  to  obtain  the  alum  it  contains ;  it  is 
even  fometimes  ufed  for  fuel. 


Obfervations^ 


• 
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Obfervations. 

T.  It  bears  a  ftrong  refemblance  to  bituminous 
wood,  and  probably  paffes  into  it.  May  it  not  be 
confidered  as  a  fubfpecies  of  bituminous  wood  ? 

2.  We  muft  be  cj^reful  not  to  confound  it  with 
alum  (lone  or  alum  ilate,  from  which  it  differs  very 
much. 


SIXTEENTH    SPECIES. 

Alum  Slate. 

Alaunfchiefer. — Werner  • 

Werner  divides  this  fpecies  into  two  fubfpecies 
I.  Common  alum  flate,  2.  Glofly  alum  flate. 


T  t  a  FIRST 
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FIRST    SUBSPECIES. 

Common  Alum  Slate; 
Gemeiner  Alauufchiefer.— ^<?r»^r. 


Schiftus  aluminaris?  IVatL  t.  2.  p.  32.— Variety  of  alum 
flate,  ^f^id.  p.  396. — Alaunfchiefer,  Eflner^  b.  2.  f.  651. 
— Gemeiner  alaoufchieferi  Emm.  b.  l.  f.  296— Schifto 
aluminofo,  ^^^  p.  264.— Vari^t^  de  Pargile  fchifteufe, 
Haujn — ^Le  fctiiile  alumineux^  commuQi  Broch.  U  !•  386. 


External  Charaders. 

Its  colour  IS   intermediate  between  greyifh  and 
bluifh  blstck,  which  falls  ftrorigly  into  grey. 

Occurs  maflive,  and  fometimes  in  balls,  which  are 
immerfed  in  the  maffive. 

Internally  it  is  more  or  lefs  glimmering. 

Frafture  pretty  perfeftly  ftraight  jQaty. 

Fragments  tabular. 

Retains  its  colour  in  the  flreak,  but  becomes  a 
little  (hining. 

Soft* 

Not 
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Not  particularly  brittle. 

Eafily  frangible. 

Not  particularly  heavy* 


Chemical  CharaSeu. 

When  expofed  to  the  air  it  acquires  a  fwcetilh  ala« 
minous  taft^,  aUd  efflorefces. 


SECOND 


Digitized  by 


Google 


3a(i  CLAY  GENUS: 


SECOND    SUBSPECIES. 

Gloffy  Alum  Slate. 

Glazaender  Alauafchiefer. — Werner. 

Variety  of  Alaunfchicfer,    Wid.   p.  595 Glanzender  a. 

fchiefer,  Emm.p.  297.— Alaunfchicfer,  EJlner^  h.  2. 
f.  651.  ■  Variety  de  Targile  fchiftcufc,  Hflxry.— -La 
fchlfte  alumineux  eclatante,  Brocb.  t.  i.  p.  388. 

External  CharaSlers. 

Colours  intermediate  between  bluiQi  and  iron 
fclack.  On  the  rents  it  is  marked  with  a  tempered 
fteel  and  peacock-tail  tarnifli. 

Occurs  maflive. 

The  luftre  of  its  principal  frafture  is  (hining,  glit 
tening  and  femi- metallic.    Crofs  frafture  glimmering^ 

Fradure  pretty  ftraight,  and  partly  waved,  flaty. 

Fragments  tabular,  and  often  run  into  wedgc- 
fhaped.  *  ' 

In  other  refpedls  refembling  the  former,  only  a 
little  more  aluminous. 

Geoposti^ 
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Geognostic  Situation  of  Alum  Slate* 

It  occurs  in  beds  and  ftrata,  which  are  fubordinatt; 
to  the  neweft  clay  date,  and  alfo  in  tranfition  moun<f 
tains.    It  fometimes,  although  rarjsly,  forms  veinst 


Geographic  Situation* 

It  occurs  in  Saxony,  Bohemis^,  Hungary,  France, 
Scotland,  as  in  the  valley  of  the  lead  hills,  in  the 
high  mountains  in  the  neighbourhood  of  MoflFat,  and 
in  many  other  places  among  the  great  mafs  of  tranfi- 
tion rocks  in  the  fouth  of  Scotland.  Efmark  ob- 
ferved,  at  Felfobanya  in  Hungary,  a  vein  of  alun^ 
flate  about  two  fathoms  wide* 


U/es. 

Alum  earth,  as  already  mentioned,  by  expofurc 
to  the  influence  of  the  weather  affords  alum ;  but 
thi«  fpecies,  before  it  yields  alum  muft  be  burnt. 
Befides  alum  earth,  alum  flone,  and  alum  flate,  other 
foflils  ajbrd  alum  ;  thus  fomc  varieties  of  foflil  coal 
are  pretty  produftive,  and  at  Schonen  in  Sweden  it 
\s  prepared  from  a  variety  of  bituminous  fliale. 

Obfcrvaiic7}s. 
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Obfervaiiom* 

u  Alum  earth  is  diflinguifhed  from  alum  date  by 
its  brownifli  black  colour,  want  of  luftre^  inferior 
hardnels  and  inflammability* 

a.  At  Whitby  in  Yorkfliire,  there  are  very  extcn- 
five  alum  mines;  but  we  are  as  yet  ignorant,  not  only 
of  the  fpecies  of  the  foOU  from  which  the  alum  is 
obtained, .  but  alfo  of  the  formation  to  which  it 
bek^gs. 


\ 


SEVENTEENTH 
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SEVENTEENTH    SPECIES. 

Bituminous  Shale. 
Brandfckiefer. — Werner. 


Schiftus  pinguis?  Wall.  t.  1..P.354.— Schiftuicarbonarias^ 
•W.  p.  358 — Brandfchiefcr,  Wid,  p.  ^94.— Bicuminouf 
ihale,  Kirv).  vol  i.  p,  183. — hjher^  b.  2,  f  658.  Emm. 

b.  1.    f.  289  — ohifto  bituminofo,  Niip    p.   263 Ar- 

gilitc  bitumincux,  Lam.  t.  2.  p.  116.  —  Vdriet^  dc  I'ar- 
gile  lchifteafe^vK>x/^.--*Lefchme  bituminenX)  JBrocb,  u  i* 
p.  389* 


Efctcrnal  Char  oilers. 

Its  colour  18  brovniih  black. 

Occurs  only  maf&ve. 

Internally  its  luftre  is  glimmering. 

Fradhire  pretty  perfedly  flraight,  but  fomewhaL 
thin,  llaty. 
'  Fragments  tabular. 

Streak  fhining,  but  its  colour 4p  not  altered. 

Uu  Very 
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Very  foft. 

Rather  mild. 

Feels  rather  greafy.    .  ,        . 

Eafily  frangible. 

Kot  particularly  heavy,  approaching  to  h'ghr. 


Chemical  Chara6l€r, 

When  laid  on  burning  coal  it  emits  a  pale  flame, 
-fulphufeous  odour,  and  black  fmoke,  becomes  white, 
and  lofes  a  confiderable  portion  of  its  weighty 


Geopiostic  Situation. 

It  occurs  afong  with  flatc  clay,  in  the  coal  forma- 
tion. It  paflfes  on  the  one  hand  into  coal,  on  the 
other  into  flate  clay. 


Geographic  Situation* 

It  is  found  in  Bohemia,  Poland,  Silefia,  England, 
Scotland,  and .  in  gtne-al  .wherever  the  independent 
coal  formation  makes  its  appearance. 


Obfervation. 
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Obfetvations. 

1.  In  this  fpedes  theclay  is  combined  with  bitumen, 
but  in  alum  ilate  with  carbone. 

2.  It  is  |he  ampclitis  of  the  ^nci^nts.    * 


U  u  2  EIGHTEENTH 
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EIGHTEENTH    SPECIKS. 


Drawing  Slate^  or  black  ChalL 


Zeichcnfchiefcr.— ^Tif/wr* 


Schiftus  piAorius  nigrica,  Wall  t.  i.  p.  3j8.-^Zetchen« 
fchicfer,  Wern.  Cr^nft,  p.  206.  —  Black  chalk,  K'trm. 
vol.  z.  p.  i95.«-^chwartze  kreide,  EJlner^  b*  1.  f.  661, 
— 5chiefer,  Id.  Emm,  b.  i.  f  303.  —  Schifto  pittorio» 
Nap.  p.  269. — Melantirite  ou  crajon  noire,  Lam.  t.  2. 
p.  H2. — Argile  fchifteufe  graphique,  Hauy^  t.  4.  p,  447. 
-— Le  fchifte  a  dciBueri  Brocb.  t.  i.  p.  391. 


External  CharaHtrs^ 

Its  colour  is  greyifh  black,  which  fometimes  ap« 
proaches  to  bludfh  black* 

Maflive. 

Luflre  of  the  principal  fradure  is  glimmering,  but 
the  crofs  fraQure  dulL 

Principal  firadure  generally  flaty,  the  crofs  frafture 
line  earthy. 

Fragmcuts 
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Fragments  generally  tabular,  and  fomedmes  fplin^ 
tery. 

Opaque. 

Colours  and  writes* 

Its  ftreak  is  gliftening,  but  does  not  alter  the  co<- 
lour. 

Soft,  paffing  into  very  foft. 

Mild. 

Eafily  frangible. 

Feels  meagre  but  fine. 

Not  particularly  heavy,  approaching  to  light. 


Chemical  Cbaraflers. 

According  to  Lelievre  before  the  blow  pipe  and 
without  addition  becomes  covered  with  a  flight  var^ 
nifli. 


Consiitue 

nt  Parts. 

Silica 

64,Q 

Alumina 

11*^5 

Carbone 

11,0 

Oxyd  of  iron 

a*75 

Water  ^ 

7»SO 

9^^3S 

According  to  Wiegkh  Crells.  Ann.  1797.  f.  485. 
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Geognostic  Situation. 

It  occurs  in  primitive  mountains,  and  is  fubordi- 
^ate  CO  clay  flate.  It  is  ufually  ace  mpapi^  by  alum 
ilate,  with  which  it  is  indeed  nearly  allied. 


Geographic  Situation^ 

It  41  found  in  France,  Bareuth,  Spain,  Jtaly,  Ice- 
land  and  Scotland,  as  in  the  illand  of  Ifla,  one  of  the 
Hebrides** 

\ 

Ufe. 

When  of  a  middling  degree  of  hardnefs  it  i$  ^fed 
for  drawing.  The  beft  is  faid  to  be  found  in  Spain 
jind  Italy, 


Ohfsrvaiionn 
It  burns  red: 


Mineralogy  of  e  Scottifti  iflct. 


NINETEENTH 
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NINETEENTH    SPECIES. 
WhctSlate*. 

Wetzfchiefer. — Werner. 

Schiftns  coticula^  Wall.  t.  i.  p.  353. — ^Wctzchicfcr,  WiJ^, 
p.  402.— ^ovaculite,  Kirw.  vol.  i.,p.  138  —  Wctx- 
chicfer,  K/tncr^  b.  2.  f.  664.  Id.  Emm.  b.  i.'f.  305.— 
Pietra  cote.  Nop,  p.  270— Cos.  Lam.  t.  2.  p.  loj-^— 
Lc  fchifte  a  ai^ifer,  Brocb,  t.  i.  p.  393.^Argik  fthif- 
teufe  DOva<*ulaive,  Hauy^  t.  4.  p.  44S. 

External  Chara^ers^ 

Its  mod  common  colour  is  greenifli  gfey,  it  occurs 
alfo  mountain,  afparagus,  olive,  and  oil  green- 
Maflive. 

Internally  weakly  glimmering,  almoft  dull. 
Frafture  is  in  the  large  flaty,  in  the  iTraaU  fplintery. 
Fragments  tabular. 
IranHucent  on  the  edges. 
Semihard,  pafling  into  foft. 
Feels  rather  grcafy. 
Not  particularly  brittle* 

Not 
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Not  particularly  heavy. 
Specific  gravity-— 2,722. 


Gtdgnostic  Situatiotu 

It  occurs  in  primitive  mountains^  and  is  fubordi« 
nate  to  clay  flate* 


Geographic  Situaiioru 

It  is  found  at  Lauenftein  in  the  Margrayiate  of  Ba« 
reuth,  in  Saxony,  as  at  Seiferfdorf  near  Freyberg, 
in  Bohemia,  and  the  Levant,  from  whence  it  \ras 
firfl  brought  and  mada  known  in  Europe, 


re. 


When  cut  and  polifhed  it  is  ufed  for  {harping 
knives  and  other  inftruments* 


Obfervati(ms. 

\.  Werner  fufpe£ts,  from  its  green  colour,  gi^^T 
feel,  and  its  paffing  into  indurated  talc,  that  it  con- 
tains  magnefian  earth. 

a.  Thif 
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ti.  This  fpecics  does  not  include  every  kind  of 
"wbetftone  which  is  in  ufe,  for  fome  are  of  clay  flate, 
or  compa£fc  limeftone,  others  are  of  fandftone. 

3*  It  is  difUnguiihed  from  all  other  ilaty  foilils  by 
its  fradure.' 


I  X  TWENTIEIH 
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TWENTIETH    SPECIES. 

Clay  Slate 
Thonfchiefer. — Werner. 


Scbiftus  ardcfia  tegularls,  WaU.  1. 1,  p.  351. — ^Thonrchicfcr, 
Wid.  p.  391. — Argillite,  Klrv).  t.  i,  p.  234— -Ellas, 
Id,  p.  237.  Id*  Emm.  t.  I.  p.  284.  Eftner^  b.  a.  f.  667. 
Ardoifc,  Lam.  p.  110. — Lc  fchiftc  argileux,  Brocb.uv 
p.  395  — Primitive  fchiftus  of  mineralogifts. 


External  Cbara^ers. 

Its  princip'kl  colour  is  grey,  of  which  the  varieties 
are  yellowifh,  bluifli,  greenifti*,  fmoke,  afh  and  pearl 
grey*  The  fmoke,  bluifb,  and  a(h  grey  are  the  moft 
common.  From  greeni(h  grey  it  pafles  into  a  kind 
of  blackifli  green  ;  from  dark  fmoke  grey  it  pafles 
into  greyifh  black,  and  from  pearl  grey  into  browniih 
red.t 

♦  The  grccnifh  yarieties  fccm  to  be  verging  on  talc  flate. 
•f  Houfca  roofed  with  this  variety  appear  as  if  covered  with 
copper. 

Sometimes 
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sbmetiines  fpotted. 

Occurs  maffive.^  , 

Internally  its  luftre  is  gliftenmg,  bordering  on  (hin- 
ing,  and  fometimes  glimmering,  and  is  refmous  ap- 
proaching to  pearly. 

Fradure  more  or  lefs  flaty,  and  fome  varieties  ap- 
proach to  foliated,  and  others  to  compadk.  The 
flaty  is  either  ftraight  or  undulatingly  curved 
and  the  latter  has  a  two.fold  obliquely  ihterfeding 
cleavage*.. 

Fragments  tabular,  and  alfo  large  fplintery  f. 

Aflfords  generally  a  greyifti  white  ftreak. 

Opaque. 

Soft. 

Very  mild. 

Some  varietes  feel  a  little  greafy. 

Pretty  eafily  frangible. 

Not  particularly  heavy. 

Geognostlc  Situation. 

It  occurs  in  vaft  ftrata  in  primitive  and  tranfition 
mountains,  and  Werner  obferved  two  mighty  veins 
of  it  in  the  mountains  of  Schneeberg,  and  others  in 
the  mountains  df  Hartenftein. — Wern*  Gdnge. 

♦  In  the  foreft  of  Tharand,  in  Upper  Saxony,  1  obferved 
clay  flate  which  appeared  to  be  compofed  of  globular,  and  thefe 
again  of  concentric  lamellar  diftin6l  concretions. 

f  The  laijfc  fpLntery  is  named  fplintcr  flate. 

X  X  2  Gcpgraphic 
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Geographic  Situation. 

It  IS  found  very  univerfally  diftributed ;  hence  itr 
localities  are  very  numerous ;  we  fliall  therefore  only 
mention  a  few  of  thofe  of  Scotland  At  Eafdale  and 
the  neighbouring  ifles  there  are  great  depofitions  of 
tranfition  ?  clay  flate :  between  Elvanfoot  and  Mof- 
fat  there  are  flrata  of  tranfition  flate,  which  ahemate 
with  grey  wacce ;  near  the  Crook,  between  Edinburgh 
and  Mofiat,  there  are  quarries  fituated  in  the  fame 
fpecies  of  rock ;  and,  in  many  other  parts  of  the 
great  cham  of  mountjain  groupes  that  traverfe  the  fouth 
of  Scotland  it  is  to  be  found.  The  clay  flate  of  Baly- 
chuilfh  in  Argyb.fliire,  as  far  as  I  can  judge  from 
fpecimens  and  information,  appears  on  the  contrary 
to  belong  to  the  primitive  rocks. 


Ufe. 

^  'When  it  fplits  into  thin  and  firm  tables  it  is  em* 
ployed  for  roofing  houfes.  The  greyifh  black 
flraight  flaty  variety  is.  ufed  for  writing  on  ;  and  the 
fplintery  for  pencils,  and  fome  varieties  are  fo  firnv 
that  they  can  be  ufed  as  whet-flones* 


Ob/ervation. 
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Obfervations. 

I.  It  18  to  be  obferved  paffing  intofeveral  congene* 
roQS  foflils }  thus  the  oldeft  primitive  clay  ilate  has  a 
coixfiderable  degree  of  luftre»  ihtws  a  beginning  fcaly 
afpedy  and  pafles  into  mica^  ilate ;  the  greenifh  va- 
rietieSy  by  an  increafe  of  thdr  proportion  of  magne- 
fian  earth,  and  confequent  alteration  of  external  cha- 
raders,  pafs  into  whet  flate,  chorite  flate,  and  indu« 
rated  talc.  It  may  even  pafs  into  flate  cky,  but  I  da 
not  know  that  this  has  ever  been  obferved. 

a.  fe  places  where  the  fplintery  variety  is  found, 
the  ieparated  mafles  appear  like  rotten  woo4 


TWENTY. 
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TWENTY-FIRST    SPECIES; 

■      Le|Mdolite. 
Lcpidolith, — Werner. 

/JL  Wid.^1^.  378.  Id.  KiriH).  vol.  i.  p.  2c8,  Id  Emm.  h.  3. 
f.  324.  IdEjfner,  b.  2,  f.      Id  Nap.  p.  167*  Lam.  t.  2* 
.p.  3154  Broeh.  t.  x.  p- 399- 

External  CharoEieri. 

Its  colour  is  a  kind  of  peach-bloflbm  red  that 
verges  on  lilac  blue  j  it  alfo  paffes  into  pearl  grey 
And  yellowifh  grey.  The  yellowifh  grey  colour  \& 
however  probably  only  accidental,  and  owing  to  the 
lofs  of  the  colouring  matter. 

Occurs  maffive. 

Internally  its  luftre  is  gliftening,  paffing  into  fliin- 
ing, 

Frafture  in  the  fmall  foHated,  in  the  great  fplinterf. 

Fragments  indeterminately  angular,  blunt  edged. 

Occurs  in  fmall  and  fine  grained  diftind  concre- 
tions. 

Tranriucent. 

Mild. 


Digitized  byCjOOQlC 
\ 


LBPlDOLIITBt  •  535 

Soft. 

t 

Eafily-firahgible* 
•  Not  particularly  heavy. 

Specific  ^vitj.'^^laprothf  2fii6*^^Hauy^  21854. 

Ghemkai  €haraSers. 

Before  the  blow  pipe  it  melts  eafily  without  intu- 
inefcence,  into  a  white  feHiiti^anfparent^  yeficular 
^ameL 


Constituent  Parts. 

Silica                         54,5© 

54i<? 

Alumina                     38,25 

20,0 

Oxyd  of  iron                   75 

!,• 

3.0 

PoUih                              4^0 

18,0 

Fluat  of  Lime 

4*0 

Lofs                             2,50 

lOQ  100 

According  to  Klafroih,  b.  2.  f.  X95.     Vauquelin.  L  d.  M^ 

N^5i.  p.  235. 


Ceognostic 
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Geognosiic  and  Geographic  SUtiMmi* 

It  haa  been  tutherto  found  only  at  Ro^na  in  Mo- 
ravia, where  it  lies  in  gneifs,  but  whether  it  is  of  co- 
temporaneous  or  pofterior  formation,  1  do  not  know. 
It  appears  fomet^mes  to  be  lateirmi^d  with  fcales  of 
of  mica. 

Qi/irvaiiom^ 

m 

1.  It  was  at  firft  confidered  as  a  fubfpecies  of  zeo- 
lite, afterwards  as  a  variety  of  foliated  gypfum,  and 
fome  continue  to  arrange  ii  with  mica. 

a.  Tlie  fuppofed  cryilaliized  variciy  is  red  colour- 
ed fchorlous  bcrylL 


TWENTY- 
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Mica  or  Glimmer. 
Glimmer.— fT^rwm 

Mica,  Wall.  t.  i.  p.  383. — .GUiamer,  Wid.  p.  4o3.-^Mtca, 
Mirw.  vol.  1^  p.  iiQ-*-GIinitiier»  Ejlner^  b«  2.  f.  673. 
Id.Emm*  b.  i.  f.  31.  Id.  Lam-  p.  3374 — Mica,  Nap^ 
p^a72. — \^  Mkay  Broch.  U  i.  p.  402. 

External  Chara^ers. 

Its  mod  common  colour  is  grey,  from  which  it 
pafles  on  the  one  fide  into  brown,  on  the  other  into 
black.  Of  grey  it  prefents  the  folh.wing  varieties, 
ytllowifli,  afli,  and  greenifh  grey,  which  latter  paffes 
into  blackifh  green  ;  the  yellowiQi  grey  paffes  on  the 
other  fide  into  filver  white,  and  into  pinchbeck  brown 
and  brownifli  black. 

Occurs  maffive,  difleminated,  in  thin  tables  and 
layers  in  other  ftones,  alio  cryftallized. 

I.  In  equilateral  fix  fided  tables,    with  fmooth 
terminal  and  lateral  planes. 

Y  y  2.  In 
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2.  In  (ix-fided  prifms. 

The  cryftals  are  generally  fmall,  feldom  middle- 
fized,  and  either  interlefb  one  another,  and  fona 
drufes,  or  are  fingly  imbedded. 

Surface  of  the  cryftals  fplendent ;  internally  the 
luftre  is  fhining  and  fplendent,  generally  pearly  and 
refinous,  and  in  fome  varieties  femi-metallic,  even 
fometimes  palling  into  metallic. 

Fracture  perfectly  foliated,  fingle  cleavage*  com- 
monly  undulating ly  curved  foliated,  fometimes  plane 
foliated,  alfo  florifornily  and  diverging  radiated,  and 
the  rays  plumofely  ftrcaked. 

Fragments  generally  tal>ular,  and  indeterminately 
angukir.  '  '  ^ 

The  maflive  fometimes  occurs  unfeparatcd,  but  die 
foliated  in  coarie  and  fmall  grained  diftinft  concre- 
tions ;  the  radiated  occurs  in  wedge-fliapcd  prifmaric 
concretions. 

In  thin  plates  it  is  tranfparent,  but  in  larger  pieces 
only  tranflucent  on  the  edges. 

Semi-hard  paffing  into  foft. 

Mild. 

Feels  fmooth  but  not  greafy. 

More  or  lefs  eafily  frangible.^ 

Elaflically  flexible. 

Not  particularly  heavy* 

Specific  gx?i\\tj'^Biumenbach^  ^i934' — Br^JJIon,  2,7^9 


Cbmiud 
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Chemical  CbaraSler. 

^According  to  Lelicvre  it  is  converted  with  diifi- 
Golty  into  an  ^amel,  when  expofed  to  the  blow  pipe* 


Constituent  Parts. 

SiUoa                 40 

38 

JO 

Alumina           .  ^6 

a8 

35 

Oxyd  of  iron       9 

14 

7.0 

iMagnefia               5 

20 

i>35 

Lime 

'.33 

Lofs 

5.3» 

100 

100 

100 

Bergman, 

Kirtvait. 

Tiauquelin. 

Geographic  Situation. 

It  is  one  of  the  conftituent  parts  of  granite,  gneifs 
and  mica  flate,  and  it  is  aifo  fometimes  found  in 
fyenite,  porphyry,  and  wacce.  Noiwithflanding  its 
occurrence  in  wacce  it  is  to  be  confidered  as  nearly- 
peculiar  to  the  primitive  mountains,  what  is  found  in 
the  newer  formations  being  evidently  derived  from 
primitive  rocks  by  difmtegration. 


2  Yy 


Geographic 
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Geogtiosiic  Skuatim. 


It  is  found  wherever  the  rocks  already  mcntioMd 
occur,  which  is  in  alnjoft  every  quarter  of  the  gbbd 


!€. 


It  was  formerly  ufed  inftead  of  glafs  for  vrindows 
and  lanterns,  and  till  very  lately  it  was  ufed  in  the 
Ruffian  navy,  as  its  great  elalUcity  rendered  it  lel$ 
liable  than  glafs  to  break  on  the  difchargc  of  cannon. 
The  mica  for  this  purpofe  was  dug  in  the  neighbour- 
hood c^  Irkutlk  and  llmena  in  Siberia* 


Obfervation. 

The  blackifli  green  variety  is  the  link  which  coo- 
|ie£t$  it  with  chlorite  ^ate» 


tw|;ntt- 
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/ 

t 
\ 

Pot  Stone* 
Topfstein.— fTirr;!!)'. 

External  CharaSers. 

Its  colour  is  greenifli  grey,  of  different  degrees  of 
intenfity  ;  the  deeper  varietes  pafs  to  leek  green. 
Occurs  maffive. 

Luftre  internally  glidening  and  pearly* 
Fradure  fometimes  curved  foliated^  fometimes  im« 
©erfeftly  flaty. 

Fragments  tabular. 

1  he  foliated  (hews  imperfef):  coarfe  and  fine  grain* 
ed  diftind  concretions, 

Tranflucent  on  the  edges,  and  fometipies  opaque. 

Soft,  and  fometimes  very  foft. 

Nearly  mild. 

^cels  greafy. 

Very  difficultly  frangible*  ^ 

Ceognostic 
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Ceognostic  Situatm. 

It  is  found  in  beds  sdong  with  Terpentine  ?  or  niduhr 
in  it. 


Geographic  Situation. 

It  is  found  at  Como  in  the  Grifons,  and  an  imper* 
fed  kind  at  Zoblitz  in  Saxony.  It  is  faid  to  be  found 
in  Hudfon's  Bay. 


Obfervations. 

I.  It  is  very  neary  allied  to  indurated  talc,  witb 
which  it  nfed  formerly  to  be  confounded. 

a.  As  it  is  very  refraftory  in  the  fire  it  can  be 
ufed  for  the  lining  of  furnaces,  and  as  it  is  eafily 
tiirned,  various  culinary  veflels  may  be  made  of  it. 


TWENTY* 
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•rWENTY-FOURTH    SPECl£9j 

Chlorite. 
Ch\ont,t-Wfrntr. 


This  fpedes  is  diyided  by  Werner  into  four  futiw 
fpecies,  vix»  i.  Chlorite  earth,  i.  Common  Chloh 
rite.    3.  Poliated  ChUrite.    4.  Chlorite  Slate. 


FIRST 
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FIRST    SUBSPECIES* 

Chlorite  Earth. 

Chlorit  crde. — Werner. 

External  CbaraSlers. 

Its  colour  is  intermediate  between  dark  moUntaul 
green  and  blackifh  green. 

It  is  compofed  of  fmall  pearly  glimmering  fcaly 
t>articles ;  it  even  occurs  loofe.  « 

It  is  very  coherent  \  gives  a  mountain  green  and 
Ihining  ftreak. 

Colours  a  little* 

Feels  rather  greafy* 

Not  particularly  heavy,  almoft  lights 


Geognostic  Situation^ 

occurs  in  primitive  moimtains,  and  principally 
Jk  clay  ilate. 

Geographic 
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Geographic  Situation. 

It  is  found  in  S4^j^;  dt  Altenbet g^  antt"  Ehren^ 
fricdcrfdorf,  in  Swiizerlaild  Ufld  Savoy,         •    •  c     - 


Obfervation.       •     :  "^  ''    *    •     ^ 
It  bears  a  ftriking  refemblaace  to'gi'edi  eaitiH  i^*^ 


Common  Chlorite. 
.  -  *  :    '  Gonciher  Chlorit.— 'PT^r/^ri 

External  Characters. 

Colour  blackifh  green,  which  approaches  to  moun- 
tain green. 

Occurs  maflivc  and  difleminated. 

Internally  its  luftre  is  glimmering  and  gllllening. 

^'''-^^•-^'  Zz  Frafturc 
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Frafhire  foliated,  and  very  fine  foliated  paffin^ 
into  earthy. 
Fragments  indeterminately  angular,  blunt*edged. 
Colour  of  the  ftreak  lighter  green^ 
Soft,  bordering  on  very  foft» 
Opaque* 
Mild- 
Feels  rather  greafy. 
Eafily  frangible. 
Not  pardculaiiy  heavy. 


Geognostic^  Situation* 

It  is  frequently  found  in  metaliferpus  veins  ;   and 
aUb  in  none  metallic  veins  of  the  oldefl  formation. 


Geographic  SUuation. 

Is  found  in  the  Stockyv^kes  of  Geyer  and  Alten- 
berg  in  Saxony,  and  iu  Tannwald. 


.V  SiECOND 
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THIRD    SUBSPECIES. 

Chlorite  Slate. 

Chlorite  Schiefer.— FT^frw^r. 

ExtemaJ  CbaraHers. 

Its  colour  is  blacluih  green^  of  Various  degrees  of 
iQtenfity. 

Only  maflive. 

Internally  it  is  gliftening  and  refinous. 
Fra&ure  fometimes  curved,  fometimes  undulatingly 
flaty ;  fome  varieties  pafs  to  fcaly  foliated,  and  thofe 
have  the  greateft  degree  of  luftre. 

It  has  a  two-fold  cleavage. 

Fragments  ilaty. 

Opaque. 

Gives  a  mountain  green  ftreak,  and  changes  its 
luftre  a  little. 

Perfeaiy  mild. 

Feels  rather  greafy. 

Not    particularly  heavy,  heavier   than  common 
chlorite. 

Z  z  2  Geognostk 
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Geogne/lic  Situation. 


It  is  one  of  the  newer  primitive  rocks,  and  occurs 
in  beds  fubordinate  to  clay  flate. 


Geographic  Situation. 

It  is  found  in  Norway,  Sweden,  Stiria,  the  Tyrol, 
Switzerland,  in  Scotland,  in  the  iflands  of  Arran 
and  Bute,  banks  of  Loch  Lomond,  Loch  Tay,  &c*. 


Obfervations. 

1.  Itfometimes  paffes  into  mica  flate,  and  horn- 
blende flate. 

2.  It  very  frequently  contains  imbedded  oftacdral 
cryftals  of  magnetic  iron  ftone,  often  alfo  gam^ 
The  occurrence  of  magnetic  iron  fl:one  is  charaSerif- 
tic  of  this  fubfpecies. 
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FOURTH    SUBiPJECIirsr     ' 


Foliated  Chlorite* 
Blattriger  Chlorit.— JRTmw-- 


External  CbaraSlers. 

Colour  is  intermediate  between  dark  mountain  and 
blackiOi  green. 

Occurs  maffive,  difleminated,  but  almoft  always 
cryftallized. 

1.  Six-fided  table. 

2.  Cylinder  terminated  by  two  cones. 

3.  Two  truncated  cones  joined  bafe  to  bafe. 

If  we  fuppofe  the  fix-fided  table  N**  1.  to  revolve 
around  an  axis  which  paifes  through  its  two  oppofite 
angles,  the  figure  N°  2.  will  be  formed  j  but  if  it 
revolves  around  an  axis  which  paiTes  through  the 
two  oppofite  fides,  the  figure  N°  3.  will  be  produced. 

Externally  the  furface  is  ftreaked  and  gliftening. 

Cryftals  are  generally  fmall  add  middle  fized,  and 
occur  fingly  implanted. 

Internally  its  luftre  is  Ihining  and  pearly,  ap- 
proaching to  refinous. 

Fradurc 
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Frafturc  foliated,  generally  curved  foliated,  fimplc 
cleavage. 

Fragments  tabular. 

Tranflucent  on  the  edges,  or  opaque. 

Soft,  pafling  into  very  foft. 

Mild. 

The  folia  are  commonly  flexible. 

Feels  rather  greafy. 

Eafily  frangible. 

Not  particularly  heavy. 

The  ftreak  is  lighter. 


'  CiHstHmttt  Parts. 

Silica 

•>3i» 

6, 

Magnefia 

0,999 

0. 

Alumina 

0,180 

0. 

Oxjd  of  iro> 

0,97        ' 

o> 

Water 

cs»7 

», 

953 

xpadius'  handbuch 

zur  chemifchen 

analyfe  dermL 

neral  Koiper,  f.  229. 

Geognoitic  Situatim* 

Occurs  in  vdns  of  the  oldeft  formation  that  tra- 
terfe  granite,  gneifs,  and  mica  flate, 

Gocffraptic 
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Geographic  Situation* 

It  ha$  been  hithertb  fbuhd  only  on  the  mountaia 
of  St.  Gothard  in  Switzerland^  and  in  the  ifland  of 
Jura,  one  of  the  Hebridea^,; 
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v:^i.j 


Homblebd^; 


Hornblende*— 4r^^f^. 


.  r . '» ^  . 


■^'>  .'/ 


This  fpecies  is  divided  by  Werner  into  four  fub- 
fpedesy  ^ns.  i.  Combon  hornblende.  2*  Labrador 
hornblende.  3.  Bafaltic  hornblende.  4.  Hornblende 
ilate.  r 


"i^  ''/;i/'  r 


FIRST 
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f'IRST    SUBSPECIES. 

Conunon  Hornblende. 
Gemciner  Hornblende. — Werner. 

flomblende,  Kirw.  vol.  i.-  p.  213. — Gemciner  hornblende, 
£finer,  b.  3.  C  699.— £f.  Emm.  b.  i.  p.  322.  and  b.  34 
f.  267...-OmibIen4a  co^imune.  Nap.  p*  376. — La  horn* 
blende  commune,  Brocb.  u  i.  p.  415. 

External  Charaders. 

It  18,  commonly  greenifh  black,  or  raven  black, 
which  in  fome  varieties  approaches  to  greyifh  and  vel- 
vet black}  in  others  to  dark  greenifli  grey.  Some- 
times the  blackifh  green  verges  on  leek  green. 

Occurs  maflive,  dilTeminated,  and  fometimes  in 
long  and  broad  prifmatic  cryftals,  which  are  im- 
bedded,  interfed  one  another,  and  aie  fometimes 
fcopiformly  aggregated :  on  this  accomit  it  is  difficult 
to  determine  their  figure.  Werner  fuppofes  that  they 
are  oblique  four-fided  prifms. 

Internally  its  luftre  is  generally  fliining,  fometime$ 
paffing  to.fplendent,  and  nearly  pearly. 

3  A  Frafture 
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Fradure  commonly  foliated,  fometimes  aUb  fmall 
and  broad  radiated ;  the  foliated  is  almoft  always 
ftraight  foliated,  and  the  radiated  is  generally  promif- 
cuoufly  and  fcopiformly  diverging, 

Ihe  frafture  furface  is  longitudinally  ftreaked* 
The  foliated  has  a  double  obliquely  interfefling 
cleavage. 

Fragments  are  ufually  indeterminately  angular, 
blunt  edged  I.  but  the  large  foliated  approach  to 
rhomboidal. 

•  Occurs  in  large,  eoarfe,  fmatl,  a&d  fine  glraioed 
diftinft  concretions. 

The  black  varieties  opaque,  the  green  generally 
tranflucent  on  the  edges. 

Gives  a  mountain  green,  falling  intagreeniOi  grey 
ftreak. 

Semi-hard,  paffing  to  foft. 

Difficultly  frangible. 

Not  pa.rticulaYly  heavy,  approaching  to  heavy. 

Specific  gravity 3,600  to  3,830,  Kirwan, 

When  moiftened  it  ex)iales  a  bitter  fioiell. 


Chemical  CharaSlers. 

It  melt?  eafily  without  addition  before  the   blo^ 
pipe  iiito  a  greyilh  black  glafs. 


ConsSifnent 
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.  Constituent  Parts% 

Saica                     37,0    .         48,83 

37.0 

Alumina               32,0 

47,0 

Magnefia            *     16,0           ,   47,50 

3.0 

Lime                        a,o              16,66     • 

J.o 

Oxyd  of  iron          23,0               ^l^S^ 

25,0 

I^& 

3.0 

100            i,49 

•  100     • 

XirvfOJu  Min*  ToL  l.  f.  &I4*    •  WiegUh,  Chemifchc 

Hermamm.  Berk . 

Aniialcn,  1787. 

Beotadft,  7>. 

Geegnoitic  Situation. 

It  forms  one  of  the  effential  ingredients  of  fe^'eral 
mountain  rocks ;  is  fometimes  accidentally  difTemin- 
ated  in  others  ;  and  occurs  in  beds.  Thus  it  forms 
one  of  the  principal  ingredients  of  fyenile  and  primi- 
tive greenftonc,  alfo  of  tranfition  and  floetz  green- 
ftone :  and  it  occurs  accidentally  in  granite,  gneifs, 
mica  flate,  and  limeftone ;  and  ^hen  in  beds,  it  is 
fometimes  accompanied  with  ores,  as  magnetic  iron 
ftone,  iron  pyrites,  &c. 


3  A  3  Ceografbic 
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Geographic  Situatloru 

It  is  found  very  widely  extended,  as  in  Norway^ 
Sweden,  England,  Scotland,  Saxony,  Bohemia,  Si« 
lefia,  Hungary,  Alps,  Siberia,  &c. 


Ufe. 


When  it  is  free  of  admixture  with  quartz  and  fid- 
fpar,  it  forms  an  expellent  flux  for  iron  ores. 


SECOND, 
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SECOND    SUBSPECI?S| 


Labrador  Hornblende, 
l-abradorifche  Hornblende. — Wen^. 

External  Cbara^ers* 

It  is  ufually  brownifh  black,  greenifli  black,  copper 
red%  and  feldom  greyifli  black. 

Occurs  maflive,  difleminated,  and  in  rolled  pieces- 

Internally  its  luftre  is  from  ftrongly  glimmering  to 
ihining,  and  is  femi-metallic. 

Frafture  nearly  the  fame  with  hornblende,  only  it 
is  ufually  curved  foliated  f. 

Fragments  indeterminately  angular,  yet  fometimes 
approach  to  rhombpidal. 

♦  The  copper  red  colour,  which  is  charaaeriftic  of  this  fpe- 
cic8,  is  fufpe6led  by  Werner  to  be  accidental,  and  probably  pro» 
duced  in  the  fame  manner  as  that  of  the  Labrador  ftone. 

f  Hany,  in  a  Memoir  on  labrador  hornblende,  publi(hed  i 
the  7th  number  of  the  Annales  du  mufeum  national,  aiFerts,  tha 
the  cleavage  is  not  only  reflangular,  but  that  that  it  is  obliquely 
interfcdted  by  another. 

Occurs 
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Occurs  in  large^  coarfe,  fmall,  aad  fomedmes  thui 
lamellar  diftin£b  concretions* 
Opaque. 
Semi-bard. 

Pretty  eafily  frangible. 
Specific  gravity— 3,3857. 


Geographic  SHuatm*. 

h  found  in  the  illand  of  St  Paul»  on  the  coaft  of 
JLabra^or* 


THIRD 
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THIRD    SUBSPECIES, 

Hornblende  Slate. 
Hornblende  fchiefer. — W^rnen 

Schifiofe  hornblende,  Kirw.  v.  i.  p.  a22.-i--*La  homblendo 
fchifteufe^  Brocb.  Ul.  p.  428.^ 

External  Chara^rsk. 

Its  colour  is  Intermediate  between  greenifh  and  ra- 
?en  black. 

It  is  maffive. 

Internally  its  luftre  is  fhining  and  gliflening,  ap- 
proaching to  pearly. 

Frafture  in  the  great  flaty,  in  the  fmall  promif- 
cuous  radiated. 

Fragments  fometimes  tabular,  and  fometimes  inde- 
terminately angular. 

Gives  a  greenifh  grey  ftreak* 

Semi-hard,  paffing  into  foft. 

Not  particularly  frangible. 

In  other  charaders  it  agrees  with  the  foregoing. 

It 
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It  18  not  always  purc^  but  is  frequently  mixed  witk 
fclfpar  and  mica. 


Ceognostic  Situatwru 

It  occurs  in  more  or  lefs  mighty  beds  in  primitiye 
tocksy  particularly  in  clay  flate ;  alfo  in  gneifs  and 
micaflate.  '     '  .  '  .    ' 


Geographic  Sittdatioh^     » 

It  is  found  in  Norway,  Sweden,  Scotland*,  atPort- 
(by,  &c.  i  Saxony,  at  Hartmanfdorf,*  Chemnitz,  &c. 


^  Mineralogy  of  the  Scottifh  iHau 


FOURTH 
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Fourth  subspecies. 

BaTaltic  hornblende. 

Balaltifche  hornblende^ — Werner. 

j^afalcifche  homblende,  JViJ.  p.  41^- ^Bafaltine,  Kirv^i 

vol.  a.  p.  2i9.-l-iBafaltifche  hornblende,  EJiner^  b.  2. 
f.  'jig.^^Id  Emm,  b.  i.  f,  330.  and  b.  .3  f.  269 — Or* 
niblenda  bafaltica,  Naf*  p.  28 1 .— Amphibole,  Lam.  t  2. 
p.  330.— ^Amphibole  cryftallifee,  Hauy^  t,  3.  p.  58.^^- 
La  hornblende  bafaltique,  Brocb,  u  1.  p  424. 

External  Characters. 

Its  colour  IS  velvet  black. 

Occurs  almoft  always  in  (ingle  imbedded  cryftals, 
and  thefe  are 

i.  Equilateral  fix-fic^ed  prifms  flatly  acuminated 
on  both  extremities  by  three  planes,  which 
are  fet  contrary-wife  on  the  alternate  la- 
teral edges. 
ai  A  fimilar  prifm,  flatly  acuminated  on  one 
extremity  by  four  planes,  which  are  fet  on 
the  four  oppofite  lateral  planes,  on  the 
3  B  other 
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other  bevilled,  the  beviUmg  planes  fet  on 
the  two  oppofite  lateral  edges.  - 
3.  Similar  prifm  at  one  extremity  flatly  acumi- 
minated  by  three  planes,  which  are  fet  on 
the  alternate  lateral  edges,  on  the  other 
bevilled^  the  beviUing  plakies  fet  on  the  op- 
pofite lateral  edges. 
Cryftals  fmall  and  middle  fized. 
Surface  fmooth. 

Luftre  of  the  principal  fraSure  fplendent,  crofs 
frafturc  gliftening  and  vitreous. 

Principal  frafture  pcrfedly  ftraight  foliated,  with 
a  double  obliquely  interfering  cleavage ;  crofe  frac- 
ture fine  grained  uneven  approaching  to  (mall  con- 
choidal. 

I'ragments  generally  indeterminately  angular,  fome^ 
times  alfo  rhomboidal. 
Always  opaque. 
Semi-hard. 
Pretty  brittle. 
Eafily  frangible. 
Not  particularly  heavy. 

Specific  gravity. — 3^250^  .Hitoy.-^From  J^'S^  ^^  3i**^# 
Jlrff/}.— 3,333,  Kirwan. 


Chemical  Cbaraiter. 

Before  the  blow  pipe  it  melts  into  a  black  glafs, 
but  is  more  refractory  than  common  hornblende. 

Constittmt 
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5^7 

Cimstituent  Paris. 

AJhnum     . 

5%? 
9,? 

4.0 

According  to  Bergman^  Opufc. 

t'  3»  P-  207' 

Geognosttc  Situation. 

It  18  found  commonly  imbedded  in  bafalt  and  wacce, 
and  alfo  wrapped  in  lava* 


Geographic  Situation. 

It  i8  ibund  in  Saxony,  Bohemia,  Scotland,  Italy, 
&c. 


Obfervations* 

I.  Itrefifts  decompofition  longer  than  bafalt,  hence 
we  frequently  find  good  cryftals  difperfed    in  the 

3  B  2  clay 
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clay  \ehich  is  formed  by  the  decompofition  of  ^7 
faltic  rocks.  > 

'2.  It  is  remarkable  that  common  hornblende  is 
difficultly  frangible,  and  this-  fpecies  eafily  frangibleM 

3«  It  is  often  confounded  with  augite,  from  which, 
however,  it  diflfers  in  many  characters.  Augite  has 
always  a'  green  colour,  which  is  not  the  cafe  with  ba« 
faltic  hornblende,  it  is  harder^  has  rather  an  indif- 
dnd  cleavage,  gives  no  ftreak,  has  a  reQnous  luftre, 
and  its  cryftallizatign  is  different* 


TWENTY- 
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TWENTY.SIXTH    SPECIES- 


Bafalt 


Bz&lu—Wermr. 


Id.  Wid.  p.  4^3.-^Figiirate  trap,  Kirvo.  vol.  i.  p.  13 1.-^ 
Bafalt^  Efifter,  b.  a.  f.  726,  Id.  Emm.  b.  !•  f.  339* — 
Bafalto,  N^tp.  p.  284. — ^Le  bafalte^  Brocb.  t.  i*  p#  430.-rr 
Hauy,  t.  4*  p.  474. 


External  CharaSlen* 

Its  moft  common  colour  is  greyifh  black,  of  v\t 
tious  degrees  of  intenfity  ;  from  tjii^  it  pafles  into 
a{h  grey,  which  inclines  to  brown,  and  even  in  fome 
varieties  approaches  to  raven  black* 

Occurs  maflive,  in  blunt  an^  rolled  pieces,  and 
fometimes  veficular. 

Internally  it  is  generally  dull,  feldom  feebly  gliiq- 
mering,  owing  to  an  admixture  of  foreign  particles. 

Fra&urc  moft  commonly  coarfe  grained  uneveq, 
pmetimes  alfo  imperfefllv  large  conchoidal  and  fine 

fplintery. 
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fplintery,  and  fome  rare  varieties  verge  on  even  and 
earthy. 

Fragments  indeterminately  angular,  not  very  (harp 
edged:  .  J  .     *        . 

Occurs  aimed  always  in  diftinfl  concretions*  Thefc 
are  generally  columnar,  and  from  a  few  inches  to 
feveral  fathoms,  even.jl^  upwards  of  a  loafeetin 
length ;  are  fometimes  (Iraight,  fometimes  bent,  and 
either  parallel  or  diverging.  In  mountains  thefe  con- 
cretions are  colleded  into  larger  groupes^  and  many 
of  thefe  groupes  or  concretions  together  form  a  hill 
or  mountain.  Sometimes  the  columns  are  articulat« 
ed,  and  the  joints  have  concave  and  convex  faces. 

Befides  columnar  it  occurs  alfo  in  large  globular 
diftind  cdncretions^  which  are  again  compofisd  of 
concentric  lamellar  concretions. 

Some  varieties  are  compofed  of  large,  coarfe,  and 
fine  grained  diftin£t  concretions. 

Sometimes  alfo  tabular. 

Generally  opaque,  and  fometimes  tranflucent  on 
the  edges. 

Gives  a  light  afh  grey  ftreak. 

Semi-hard,  bordering  on  hard. 

Brittle. 

Very  difficultly  frangible. 

Intermediate  between  not  particularly  heavy  and 
heavy. 

Specific  gravity. — 3,000,   Bergman.-^%filS^f  Briffbn.^^^ 

Chemical 
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Chemical  CharaSleru 

Before  the  blow  pipe  it  melts  eafily  trfthdttt  addi- 
tion into  an  opaque  black  glafs.  According  to  Dt 
Kennedy,  the  bafalt  of  the  caftle  rock  of  Edinburgh 
foftens  at  45°  of  Wedgewood  ;  that  of  StaflFa  at  38°% 
and  I  obtained  fimilar  refults  with  the  bafalt  of  Arran, 
as  is  nientioned  in  my  account  of  that  ifland. 


Omstituent  Parts* 

Silict 

SOfO 

44,5<> 

4M 

Alnmina 

i5>o 

i6.7S 

16,0 

Oxyd  of  Iron 

^5,0 

20,0 

16,0 

Lime 

8^0 

9^50 

9jO 

Magnefia 

2^0 

Oxjd  of  Manganefe 

0|lft 

Moifture  and  vol 

•  matter 

5>o 

Soda 

2,60 

4.0 

Water 

a,co 

1,0 

99»7»  99'0 

Accordujg  to  Strgman.     Bafalt  of  the  Haficnberg.    Bafalt  of  Stafla,  ac- 
according  to  Klafroth,    cording  to  KeMtudy\» 

♦  Edinburgh  TranfaAions  for  1799. 

f  We  have  now  to  depUrc  the  death  of  this  very  able  ana- 
lyft,  whofe  (kill  in  conduaing,  and  ingenuity  in  devifing  ex- 
periments  was  only  rivalled  by  the  excellence  of  a  Kirwan,  a 

Hatehett,  and  a  Klaproth* 

Geognosiic 
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Geognostic  Situatm^ 

According  to  the  obfervations  of  Werner,  it  i^  er- 
clufively  confined  to  the  floetz  trap  formation.  Char- 
pentier,  however,  in  his  work  entitled  Beobacht- 
.ungen  Ubei:  die  lagerftatte  der  Erze,  &c.  informs  us 
that  he  found  bafak  in  mica  date  near  Grobfdorf  in 
Silefia,  and  in  gneifs  in  the  Pichtelgebirge ;  but  thefe 
beds,  on  a  more  attentive  examination,  have  been 
found  to  be  very  compad  dark  coloured  green- 
ftone. 

Occurs  in  flrata,  beds,  and  veins,  of  which  we 
have  numerous  examples  in  Scotland,  as  we  find 
mentioned  in  an  excellent  but  little  known  work, 
1  he  Mineral  Kingdom,  by  Williams ;  in  Profeffor 
Playfair'silluftrationsof  theHuitonian  Theory^  Faujas 
de  St  Pond's  travels,  and  in  my  outline  of  the  M^ 
ner^logy  of  the  Scottifh  ifles. 


Geographic  Situation. 

Ic  occurs  in  almofl  every  quarter  of  the  globe. 
In  Europe,  it  has  been  obferved  in  Iceland,  Faroe 
iflands,  Sweden,  (of  which  the  famous  Kennekula 
and  Hunneberg  are  in  part  compofed)  ;  Scotland,  m 
vaft  abundance ;  Ireland,  particularly  in  the  northern 
provinces;  England ;  Saxony,  where  it  occurs  particu- 
larly beautiful  at  Stolpen,  and  iaftru^ve  at  ScheibeiK 

berg* 
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berg,  where  Werner  made  the  important  obfervations 
that  gave  us  the  firft  true  idea  of  its  mode  of  formation; 
Silcfia,  of  which  the  remarkable  depofition  in  the 
Schneegrubenhighly  elevated  on  theRiefengeburge,has 
excited  fo  much  inquiry,  and  which  require  the  acute- 
nefs  of  a  Werner  to  elucidate  and  explain.  Bohemia, 
where  the  remarkable  hill  called Camerbiihl,  compofed 
of  veficular  bafalt  long  paffed  for  volcanic;  Franconia, 
Swabia,  Hungary  ;  many  places  on  the  banks  of 
the  Rhine  ;  Auvergne  in  France,  where  varieties  of 
veficular  bafalt  have  been  miftaken  for  lava,  even  by 
the  acute  Dolomieu,  and  by  Von!  Buch,  a  pupil  of 
Werner,  Lugano,  in  Italian  Switzerland,  Euganeaa 
mountains ;  Catanea ;  Monte  Servato,  near  Barce- 
lona ;  and  in  the  neighbourhood  of  Liibon4 

In  Afia  it  has  been  obferved  by  Neibuhr,  at  Hadie 
Andjor  in  Yemen ;  Kufma ;  and  Beit-El-Taki ;  and 
by  Fatrin  on  the  banks  of  the  Amoar  in  Dauria. 

Of  Africa  I  can  give  no  localities,  nor  of  America. 
In  Auftralafia,  it  has  been  hitherto  found  only  in 
New  Holland* 

In  Polynefia  it  has  been  obferved,  and  in  Otaheite, 
Eafter  ifland,  Owai  in  the  Sandwich  iflands,  and  in 
Kergeulens  ifland. 


Ufi- 

It  IS  employed  as  a  building  ftone,  touch-ftone, 
as  a  flux  for  certain  ores  of  iron,  in  glafs  manufac- 

^  C  tures. 
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tures,  in  the  making  of  common  green  glafs.  Th^ 
veficular  varieties  are  employed  for  mill-ftones. 
Although  it  is  harder,  more  brittle,  and  lefs  obedient 
to  the  chefil)  and  its  colours  not  fo  pleating  or  dura- 
ble as  marble,  yet  the  ancients,  who  were  acquainted 
with  its  greater  indeftrudibility,  executed  many  fine 
works  in  it*  Pliny  has  defcribed  feveral  fine  pieces 
of  fculpture  faid  to  have  been  done  in  this  ftonfe ;  and 
the  famous  ftatue  of  Minerva  ftill  to  be  feen  at  Thebes, 
is  by  travellers  defcribed  as  bafalt.  Many  of  the 
antique  bafalts,  which  are  preferved  in  coUedions, 
are  evidently  fyenite  or  greenftone. 


Obferuationsm 

I.  Imbedded  in  it  we  find  bafaltic  hornblende, 
olivine,  fometimes  (when  it  borders  on  wacce)  mica^ 
alfo  calc  fpar,  felfpar,  caJcedony>  and  zeolite. 

3.  The  cavities  which  it  fometimes  contains  have 
been  found  filled  with  water :  inftances  of  this  kind^ 
obferved  in  Germany,  are  mentioned  by  Stucke, 
and  Dr.  Richardfon  of  Belfaft  has  obferved  fimilar 
appearances  in  the  bafalt  of  the  Giants  Caufeway. 

3.  The  theory  of  its  formation  was  long  a  fubjeft 
of  difpute  among  mineralogifls,  but  it  is  now  uni- 
verfally  admitted  to  be  an  aquatic  produdion.  An 
account  of  its  geognoftic  charafters  and  natural  hif- 
tory  will  be  given  in  the  Geognofie. 

3*  la 
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3.  la  Scotland  it  is  denominated  whin  ftone,  yet 
this  name  is  not  confined  to  bafalt ;  under  it  is  alfo 
included  nearly  all  the  other  rocks  of  the  trap; 
fyenite,  and  porphyry  .formations ;  and  in  many 
places  granite,  grey  wacce,  and  primitive  .and  tran- 
fition  clay  flate  have  the  fame  appellation.  We 
ihould  therefore  agree  to  banifli  this  vague  and  un- 
Q)eaning  term  from  mineralogy. 
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TWENTY    SEVENTH    SPECIES. 

Wacce, 
Wakke. — Werner. 


Wtcken,    Kirw.  vol.  i.   p.  223.  Wacle.—Eflner.   V    a. 

f.    737.   id Emm.   b.    i.  f.    335.  \A.—Nap.    f.   228. 

La  IVakke.—Broch.  t.  4.  p.  434- 


External  Cbaraders. 

Its  colour  is  greenifti  grey  of  various  degrees  of  in- 
tenfity:  from  light  greeifffli  grey,  it  paffes  intoalh^ 
grey,  and  verges  on  yellowifli  grey.     When  it  pafles 
to  bafalt,  it  is  greyifh  black.     When  it  is  browniOi 
it  is  owing  to  its  impregnation  with  iron  ochre. 

It  occurs  fometimes  maffive^  fometimes  alfo  vefi- 
cular,  and  the  veficulac  are  either  filled,  when  the 
compound  is  denominated   amygdaloid,  or  empty. 

Is  dull,  fometimes  feebly  glimmering. 

Frafture  in  general  even,  fometimes  it  runs  into 
imperfeftly  large  and  flat  conchoidal,  fometimes  into 
tineven,  even  into  earthy. 

Fragments 
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Fragment?  indetarmmatdy,  angular  rather' blunt 
edged- 
Always  unfeparated. 
Opaque* 

Streak  more  or  lefs  fhining. 
Mild. 

Ufually  foft ;  fome  varieties  approach  to  femi  tard. 
More  or  lefs  eafily  frangible. 
Not  particularly  heavy. 
It  is  charaaeriftic  of  it  that  it  falls  in  the  open  air. 

Chemical  CharaSers. 

Is  faid  to  be  Equally  fufible  with  bafalt :  it  was* 
very  carefully  analyfed  by  Dr  Mitchell ;  unfortuately 
I  have  not  been  able  to  avail  myfelf  of  the  refult  of 
his  refearches,  as  he  has  left  no  account  of  his  ex- 
periments. 


Geognosiic  Situation. 

According  td  Wemeir,  it  belongs  exclufively  to 
the  floetz  trap  formation,  where  it  occurs  in  beds 
which  generally  lie  under  bafalt,  sltid  above  clay  *. 

It 


*  Some  Gcrtnan  mincralogifts  mention  wacce,  as  belonging  to 
the  primitive  rocks,  and  have  inftanccd  feveral  places  in  Silefia 

where 
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It  is  found  alfo  in  veins,  and  generally  forms  the 
b^fis  of  amygdaloid.* 

It  frequently  contains  imbedded  cryftals  of  mica  and 
bafaltic  hornblende,  but  does  not,  like  bafalt,  in- 
clude augite  or  olivine. 


Geographic  Situation. 

In  Saxony,  it  is  found  at  Scheibenberg,  Anpaberg, 
Wiefenthal,  Joachimfthal,  and  Schlackenwalde ;  iii 
Bohemia, .  at  Bilin ;  and  at  KinnekuUe,  and  Nor^ 
berg  in  Weftmannland  in  Sweden* 


Obfervationsn 

T.  It  is  confidered  by  Werner  as  intermediate  be- 
tween bafalt  and  clay.  When  bafalt  contains  mica, 
it  is  paffing  to  wacce,  becaufe  mica  is  nearly  charac- 
teriftic  of  wacce. 

2.  Near  Joachimfthal,  there  is  an  immenfe  rent 
filled  with  wacce,  in  which  whole  trees  arc  found 
imbedded. 

3.  Many  of  the  foffils  defcribed  by  Karften,  Char- 
pentier,    Reufs,   Ferber,    and    other  mineralogifts, 

where  fuch  appearances  are  to  be  obfervcd.  I  enjoyed  the 
jnvaluable  opportunity  of  examining  thefe  places  along  with 
Dr  Mitchell,  but  we  found  in  jevcry  inftance  thjit  dilintegrated 
grcenilone  had  been  confounded  with  wacce. 

arc 
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are  the  true  wacce  of  Werner,  others,  however,  arc 
moft  evidently  greenftone.  Full  iHuftrations  on  this 
fubjeQ:  will  be  given  in  the  Geognofie. 

4  The  gray  wacce  of  Werner  which  is  an  aggre- 
gate tock,  compofed  of  fragments  of  flinty  flate,  clay 
ilate,  and  quartz,  conneded  by  a  bafis  of  clay 
flate,  muft  not  be  confounded  with  this  fpecies. 
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TWENTY-EIGHTH    SPECIES. 

Clinkftone. 
KUngftein. — Werner. 

t 

Porphirfchiefer,  FJlner,  b.  2.  f.  747. — KUngftein,  Emm. 
b,  3,  f.  344. — ^Pierre  fonante,  Broch.  t.  i,  p.  437. 
KUngftein,  Klap.  Beit.  b.  3,  f.  229 

External  Cbarailers. 

It  IS  commonly  dark  grecnifli  gray,  which  fome- 
times  paftes  into  yellowifh  and  afh  gray. 

Always  maffive. 

Crofs  frafture  feebly  glimmering,  .almoft  dull; 
the  principal  frafture  ftrongly  glimmering,  paiEng 
into  gliftening. 

Crofs  frafture,  fplintery,  paffing  into  conchoidal, 
and  even ;  principal  frafture,  is  more  or  lefs  per- 
feaiy  flaty. 

Fragments  indeterminately  angular,  moftlyfliarp 
edged :  fometimes  they  are  tabular. 

Id 
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tn  the  great  it  occurs  in  irregular  columnar  and 
tabular  diftind  concretions. 

Commonly  tranflucent  on  the  edges. 

Hard  and  femi*hard* 

Brittle. 

Eafily  fhmgible* 

Not  panicularly  heavy. 

Specific  gravity. — 2,575. — Klaproth. 

When  flrUck  with  a  hammer,  founds  like  a  piece 
ofmetah 


Cbemcal  ChuraSIir. 

Melts  eafily,  and  gives  a  nearly  colourlefs  glaft^ 
whereas  bafalt  gives  a  Mack  glafs. 


Conjliiuent  Paris. 

Silica 

57.«5 

Alumina 

a.3i50 

Oxyd  of  iron 

3,75 

Manganefe 

o,»5 

Natron 

8,10 

Water 

« 

3.00 

93,10 

According  to  Klapratb. 

3D 
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Geognostic  Situation^ 

According  to  Werner,  it  belongsr  to  the  floet2 
trap  formation.  It  generally  reds  on  bafalt,  which 
was  to  be  expefted  from  its  more  chemical  nature. 
It  has  a  great  affinity  to  bafalt,  into  which  indeed  it 
fometimes  paifes. 


Geographic  Situation. 

It  is  found  near  Zittau  iri  upper.  Lufatia ;  in  the 
feohemikn  Mittelgebirge,  and  many  other  places  of 
that  highly  interefting  country ;  in  South  America 
according  to  Humbold,  and  in  the  inland  of  Lam« 
laih  in  the  frith  of  Clyde,  where  it  occurs  in  beauti- 
ful and  large  columnar  diftind  concretions. 


Obfervations. 

!•  Very  generally  cryftals  of  felfpar  are  imbedded 
in  it,  and  then  it  forms  porphyry  flate,  a  rock  which 
is  very  different  from  porphyry,  although  it  has  been 
often  confounded  with  it. 

2.  Dr  Reufs,  in  his  mineralogical  defcription  of 
Bohemia,  mentions  it  as  belonging  to  the  primitive 
rocks  J  this  aflertion,  however,  is  devoid  of  proof. 

TWENTY 
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TWENTY. NINTH    SPECIES. 

Lava. 
Lava. — Werner. 

This  fpecies  is  by  Werner  divided  into  two  fub- 
tpecies.     i.  Slag  Lava.    2.  Foam  Lava. 


FIRST    SUBSPECIES. 

Slag-  Lava.  . , 

Schlackige  Lava« — Werner. 

External  Characters. 

Its  colour  is  greyifh  black,  which  paffes  into  yel- 
lowiih  grey,  greenifti  grey,  and  fometimes  into  green- 
ifli  black. 

It  is  externally  fpotted,  reddifli,  yellowifli  brown, 
and  grey  j  when  the  fulphureous  vapour  has  aded 

3  D  2  much 
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much  on  it,  it  is  coloured  yellowifh  white][and  fiilpbur 
yellow. 

It  occurs  ve(icular  and  knotty,  and  the  reficles  are 
empty.  Internally  its  luftre  alternates  from  glini- 
mering  to  gliftening,  and  fometimes  alfo  fhining. 

Its  fradure  is  imperfe&ly  conchoidal,  alio  fine 
grained  uneven. 

Is  generally  opaque,  Ibmetiioes  a  little  tran|lucent 
on  the  edges. 

Is  femi^hard. 

Brittle. 

Eafily  frangible. 

Not  particularly  heavy* 


Obfervaiionf 

It  frequently  inclofes  other  foffils,  as  augite,  horn- 
blende, and  leuzite,  which,  being  more  refradory, 
|iave  efcaped  nearly  unaltered. 


SECOND 
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JSECOND    SUBSPECIESf 

Foam  hsLVZ. 
Skrhaumige  Lava.— ^/r^w. 

External  CharaS^fs. 

Its  colour  is  dark  greenifh  grey,  which  approachc$ 
to  greenilb  black. 

It  occurs  fometimce  fmall  and  fine  v^ular,  and 
alfo  amorphous. 

Externally  its  luftre  is  glimmering. 

It  is  difficult  to  determnie  fts  frafturej  Werner 
fufpc£ts  that  it  is  uneren. 

Is  nightly  tranflucent  on  the  edges. 

It  is  intermediate  between  hard  and  femi-hard. 

Brittle. 

Eafily  frangible,  often  completely  crumbling;    , 

J-ight. 


Obfervation. 
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Obfervailom^ 

1.  It  has  been  very  often  confounded  with  pumice^ 
from  which  it  diflfers  very  much,  as  may  be  feen  by 
comparing  the  defcriptions  given  in  this  work. 

2.  Its  particular  geognoftic  charaders  will  be  given 
at  full  length  in  the  Geognofiej  at  prefent  I  (hall 
only  mention  one  charafter,  firft  obferved  by  Wer- 
ner, which  fufEciently  diftinguiflies  it  from  unaltered 
rocks.  When  lava  contains  cryftals  of  hornblende, 
augite,  or  leuzite,  they  are  wrapped  up,  not  imbed* 
ded  in  its  bafis ;  and,  when  they  occur  in  veficles  or 
air  holes,  one  part  of  the  cryfts^l  projeds  into  the 
cavity^  and  the  other  is  included  in  the  lava,  and  does 
not  therefore,  as  is  the  cafe  witl^  zeolite  or  ottier 
foffils  formed  by  infiltration,  &c.  fill  the  air  holes, 
form  drufes,  or  only  cover  the  fides, 

3.  It  is  the  opinion  of  many  mineralogifts  that 
lava  (hould  not  find  a  place  in  a  fyftem  of  Oryfto- 
gnofijei  but .  for  what  reafon  I  have  never  been  able  to 
learn.  Werner  confiders  it  as  entitled  to  its  prefent 
pla^e,  b^^aufe  it  is  mechanically  fimple. 


U/e. 

On  account  of  its  lightnefs  it  is  employed  for 
tuilding,  particularly  for  arching  vaults.  The  rock 
f  ut  of  which  the  famous  millftones  of  Andernach  arc 

cut 
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cut  does  not  belong  to  this  fpecies,  although  it  has 
been  afferted  by  feveral  mineralogiftsi,  but  to  the 
floetz  trap  rocks. 


Obfervation. 

ttauy,  in  his  Treatife  on  Mineralogy,  enumerates 
the  following  fpecies  of  lava:  i.  Bafaltic  lava.  a. 
Petrofiliceous  lava.  3.  Felfpathic  lava.  4.  Amphige- 
nou^  lava.  5.  Vitreous  lava,  comprehending  obfi- 
dian,  pear)fh>ne,  and  pumice.  6.  Scoriaceous  lava. 
Of  all  thefe  the  only  true  lava  is  the  laft  mentioned ; 
the  others,  as  will  be  (hewn  in  the  Geognofie,  are 
natural  unaltered  rocks* 
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THIRTIETH    SPECIES-r 

Green  Earth  ♦. 
GTxmtrde.'^-Werner. 

Gfeen  earth,  Kirw.  vol,  i*  p.  196.  Emm.  t,  x.  p.  SSS**— 
La  tcrro  vcrtc,  Broch,  t.  i*  p.  445. 

External  CharaSlers* 

Its  colour  i$  feladon  green  of  various  degrees  of 
intenfity,  which  paffes  into  mountain  and  blackiih 
green,  feldom  approaches  to  leek  and  olive  green. 

It  occurs  fometimes  maflive,  fometimes  in  anguiar, 
alfo  in  globular  and  amygdaloidal  fliaped  pieces,  alfo 
diffeminated,  or  as  a  cruft  lining  the  veficles  or  air 
holes  of  amygdaloid,  or  covering  agate  balls. 

Internally  it  is  dulL 

Frafture  even,  fometimes  fine  earthy,  fotnedmcs 
pai&ng  into  flat  conchoidaL 

Fragments  indeterminately  angular  blunt-edged,^ 

Streak  gliftening. 

•  This  and  the  followifig  (J^ks  conneft  the  Clay  and  Talc 
Genera  together. 

Very 
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Very  fof t. 

Mild. 

Eaiily  frangible. 

Light. 


Geognosiic  Situation. 

It  is  found  principally  in  amygdaloid,  in  which  it 
occurs  in  balls,  crofts,  and  amygdaloidal  fhaped 
pieces.  Dr  Reufs,  in  the  third  volume  of  his  iVline- 
ralogy  of  Bdhemia,  defcribes  beds  of  it,  that  appear 
to  belong  tt>  the  floetz  irap  formation.  . 


Geographic  Situation. 

It  is  found  in  Saxony,  Bohenua,  Monte  Baldo 
near  Verona,  Scotland,  and  wherever  amygdaloid 
occurs. 


Ufc. 
It  is  ufed  by  painters. 


TfflRTY. 
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THIRTY.FIRST    SPECIES. 

Lithomarge, 
Steinmark. — Werner. 

Id.  Wa  p.  434.— Lithomarga,  Kirw.  vol.  2.  p.  187.— 
Litomarga,  Naf^  p.  djp^^Steiomarki  Emm.X  i*  P* 
355  — La  Modle  de  Pierre  ou  la  Lilhomarge,  Brocb. 
i.  I.  p.  447. 

Werner  divides  this  fpecies  into  two  fabfpccies. 
1.  Friable  Lithdmarge.    .2.  Indurated  Lithomaige. 


[FIRST 
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FIRST    SUBSPECIES. 

Friable  Lithomargc,  or  Rockmarrow. 
Zerrcibliches  Steinmark. — Werner. 

External  Charaders. 

Its  colours  are  fiio\tr  white,  yellowiQi  white,  and 
feldom  reddi(h  white. 

Is  ufually  maifive,  occurs  alfo  as  a  cruil,  and  dif- 
f<^minated. 

Its  luftre  is  feebly  glimmering. 

Is  generally  coherent,  alfo  fometimes  loofe,  and  is 
cdippofed  of  fine  fcaly  particles  that  approach  to 
dUfty. 

Feels  greafy. 

Adheres  to  the  tongue. 

Geognostic  Situation. 

Found  id  confiderable  quantity  in  the  Saxon  tin 
reins. 


3  E  a  SECOND 
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SECOND    SUBSPECIES. 

Indurated  Lithomarge,  or  Rockmarrow. 
^  Feftes  Steinmark« — Werner. 

External  Chofo^erx. 

It  18  moft  coinmonly  wWte^  of  wbich  it  prefents 
the  following  varieties :  yellowilh,  fnow,  and  reddifli 
white ;  alfo  pearl  grey^  plumb  blue^  lavender  blue; 
further,  fleih  red  and  ochre  yellow. 

The  white  and  red  are  unifonns  but  the  other  co* 
lours  are  ufually  difpofed  in  clouded  and  fpotted  de« 
Kneations  *. 

Is  maflive. 

Internally  it  is  dull. 

Frafture  large  conchoidal,  paffing  into  even  antf 
fine  earthy. 


•  The  Wonder  earth,  or  terra  miraculoft»  iwhich  is  a  noietj 
of  this  fuhfpeciesy  is  remarkable  for  the  beauty  of  its  colour  de« 
lineations. 

Streat 
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Fragments  indeterminately,  ax^gular,  not  particu- 
larly fharp  edged. 

Streak  ftining. .  , 

Veryfoft/    '  .      '  . 

Perfedkly  mild. 

Eafily  frangible. 

Adheres  ftrongly  to  the  tongue. 

Feels  greafy. 

Is  light. 


Geognostic  Situation. 

It  occurs  in  veins  of  porphyry,  gneifs,  and  ferpen- 
line ;  in  drufy  cavaties  in  topaz  rock,  or  nidular  in 
bafalt,  amygdaloid,  and  ferpentine ;  and  in  beds  over 
coal. 


Geographic  Situation* 

Found  in  Saxony  at  Ehrenfriederfdorf,  Alten- 
berg,  Marienberg,  Rochlitz,  where  the  flefli  red 
tariety  occurs  in  porphyry,  Planitz  *,  where  it  lies 
over  coal ;  in  Bohemia,  Bavaria,  and  the  Harz. 

*  The  Yaricty  called  Wonder  earth  is  found  at  Planitz. 

Ob/e:  vaiioji. 
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Obfervation* 

It  pafles  on  the  one  fide  into  fteatite,  and  probably 
alfo  meerfchaum,  and  on  the  other  into  variegated 
day* 


TfflRTT- 
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THIRTY-SECOND    SPECIEfll* 

Rock  Soap. 
Ber^feife. — Wernejr. 


Jd*  Cronft.  p.  189.  Id.  Wid'>   p.  436'  Emm.  t.  z.  p.  360  < 
Le  favon'de  montagne^  Brocb.  c,  z,  p.  453. 


External  CharaSlers. 

Its  colour  is  pitch  or  brownifh  black* 

Is  maffive  and  dilTeminated. 

Dull. 

Jradure  fine  earthy. 

Fragments  indeterminately  angular,  blunt  edged* 

Opaque. 

Does  not  foil. 

Writes  as  well,  if  not  better,  than  drawing  flate. 

Streak  (hining  and  reiinous. 

Very  foft. 

Completely  mild. 

Eafily 
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Eafily  frangible. 

Adheres  ftrongly  to  the  tongue. 

Is  not  particularly  heavy,  nearly  light. 

It  has  much  refemblance  to  indurated  lithon;kargc. 


Geognastic  and  Geographic  Situations. 

Found  imbedded  in  rocks  belonging  to  the  floetz 
trap  formation.  It  is  very  rare,  and  has  been  hither- 
to found  only  at  OlklLtfch  in  Poland^  and  in  the 
Ifland  of  Skye  in  Scotland^ 


Vfe. 

If  it  could  be  procured  in  quantity  it  would  form 
^  mpfl  excellent  material  for  the  painter* 
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THIRTY.THIRD    SPECIES. 

Yellow  Earth. 
Gelberde,— ff5?r»^r. 


Id.  Wid.  p.  427. — YcUow  t^vth,  Kirw.   vol.  i.   P'  194* 
Emm.t.  I.  p.  362. — La  terrcjaune,  t,  p.  455. 


Eicternal  CharaSler. 

Its  colour  IS  ochre  yellow  of  various  degrees  of  in- 
tenfity. 

Is  maOive. 

The  luftre  of  its  principal  frafture  is  feebly  glini'^ 
mering,  crofs  fradture  dull. 

Principal  frafture  more  or  lefs  perfedly  flaty,  crofs 
frafture  earthy. 

Fragments  partly  indeterminately  angular,  blunt 
edged,  partly  tabular. 

Streak  fomewhat  fhining. 

It  foils. 

Writes. 

Is  very  foft,  pafling  into  friable* 

3  F  Adheres 
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Adheres  pretty  ftrongly  to  the  tongue. 

Feels  a  little  greafy. 

Light. 


Geognostic  and  Geographic  Situations. 

It  occurs  in  beds,  along  with  iron  (lone,  in  the  flotz 
clay  formation,  at  Wehraw  in  Upper  Saxony. 


Ufe. 
It  is  employed  as  a  yellow  pigment* 


FIFTH 
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FIFTH      GENUS. 

TALC    GENUS. 

•      FIRST    SPECIES. 

Bole. 

Bohl. — Wtrnen 

Bole,  Kirvj.  p.  191.  Id.  Eflner,  b.  2.  f.  784.  Id.  Emm.  b. 
I.  f.  ^81. — Bol«,  Nap*  p.  256.^ — Le  Bol,  Broch.  t.  i. 
p.  459. 

External  Chara6len. 

Its  colour  is  cream  yellow,  which,  by  reafon  of  the 
red  in  its  compofition,  paffes  on  the  one  fide  into  flefli 
red,  on  the  other  into  light  yellowifli  brown,  and 
then  into  a  colour  which  is  intermediate  between 
chefnut  brown  and  brownifh  black.  Sometimes  it  is 
fpotted  brown  and  black. 

3  F  3  It 
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It  is  commonly  maffive,  feldom  difleminated. 

Internally  its  luftre  is  glimmering. 

Frafture  perfeftly  conchoidal. 

Fragments  indetfeirminately  ihgulat  &a^  edged. 

The  red  variety  is  femi-tranfparent,  the  yellow 
tranflucent  on  the  edges,  the  dark  opaque. 

Very  foft. 

Mild. 

Eafily  frangible. 

Feels  greafy. 

Gives  a  fhining  ftreak. 

Adheres  to  the  tongue. 

Light. 

Specific  gravit7.-^i|400  to  2,000,  Ksmvan. 

When  dry  and  put  into  water,  ^it  breaks  with  an 
audible  crackling  noUe. 


Chemcdl  Chanffers. 

Before  the  blow  pipe  it  melts  without  addition  into 
a  greenifli  grey  coloured  clay,  according  to  Wicdcu- 
mann. 


Comtiiueni 
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-      Constitumt  Parts 

Mft^MnSii 

«,* 

Silica 

■-4So 

AlamiBa 

21,0 

Lime 

5.4 

Iron 

5.4 

Water 

17,0 

1«» 

Bergman  Ofufcal  Cbim,  t.  4.  p.  15a. 

Geognostic  Situation* 

It  occurs  in  rocks  belonging  to  the  neweft  floctz 
trap  formation* 


Geographic  Situation. 

It  is  found  in  beds  of  wacce  at  Strigau  in  Silefia, 
and  in  bafalt  at  Scheibenberg  in  Saxony ;  in  Italy  it 
is  found  at  Sienna  and  Tofcana,  and  in  the  Ifland  of 
Lemnos  in  the  Hellefpontic  Archipelago. 


U/e. 
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•      Vfe. 

It  was  formerly  ufed  as  a  medicine^  now  it  is  only 
employed  as  a  pigments 


Ohfervaiion. 

It  is  diftinguiflied  from  Lithomargc  by  colour, 
luftre,  tranfparency,  and  falling  to  pieces  in  water^ 
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SECOND    SPECIES. 

Native  Talc  Earth. 

Hclvia  Oder  Natiirliche  TilkcrdQ.— Werner. 
MagQcfie  Native,  Broch.  ti  a.  p.  499*— 

External  Characters. 

Its  colour  is  yellowifh  grey,  paffing  into  cream 
yellow.  It  is  marked  with  blackifli  brown  coloured 
fpotSy  and  with  fimilar  Coloured  dendritic  delinea* 
tions. 

Occurs  maffive,  tuberofe,  and  of  fhape  which  is 
intermediate  between  veficular  and  perforated }  and 
the  walls  of  the  cells  are  rough  and  uneven. 

Internally  it  is  dull. 

Frafture  in  the  great  pretty  large  and  flat  con- 
choidaly  in  the  fmall,  fplintery. 

Fragments  more  or  lefs  Iharp  edged. 

Almoil  opaque. 

Soft,  paffing  to  veiy  foft,     ' 

Not  very  mild, 

'      Not 
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Not  particularly  difficultly  frangible. 

Feels  a  little  meagre. 

Adheres  a  little  to  the  tongue. 

Not  particularly  heavy,  approaching  to  light. 


Csustiiuetit  Potts. 

According  to  the  analyfis  of  Dr  Mitchell  and 
ProfcffcJr  Lampadius  it  affords  carbonic  acid  0,51c, 
magnefia  0,474,  and  a  trace  of  iron,  Lampad.  SammL 
Pradifch.  Chem.  abhandL  b.  3. 


Geognostic  Situation* 

It  is  found  in  ferpentine  rocks  accompanied  \rith 
meerfchaum. 

Geographic  Situation. 

Has  been  hitherto  found  only  at  Robfchiitz  la  Mo* 
ravia. 

Obfervations. 

I.  Werner,  from  its  external  charafters,  places  it 
between  bole  and  meerfchaum. 

^2.  We  are  indebted  to  Dr  Mitchell  for  our  know- 
ledge of  this  foffil.    He  found  it  during  his  travels 

in 
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In  Auftria,  and  on  his  return  to  Freyberg  prefented 
it  to  Werner,  who  drew  up  the  preceding  dclcripaon, 
and  gave  it  its  prefent  place  in  the  fyitecn. 


THIRD    SPECIES. 

Mccrfchaum: 
Meerfchaum. — Wermr. 


td.  Wid.  f.  456.— KefFekil,  Kirw.  vol  i.  p,  144.— Mcer- 

fchaum,   Emm.  b.  i.   f.  378 Schiuma  di  marc.  Nap. 

p.  307 — Variete  de  talc,   Lam.  p.  342— yccumc  de 
iner,  Brocb,  t.  i.  p.  46Z. 


External  CharaSters. 

Its  colour  Is  yellowifti  white,  which  approaches  to 
]^ellowifh  grey  ;  it  Is  very  rarely  fnow  white. 

Occurs  maffivc. 

Internally  it  is  dull. 

Frafturc  fine  earthy,  palling  into  flat  conchoidal ; 
or  is  fometimes  large  conchoidal  in  the  great,  and 
fine  earthy  in  the  fmall- 

3  G  Fragments 
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Fragments  indeterminately  angular,    pretty  fliarp 
cdgedi 

Opaque. 

Streak  fhining. 

Soft,  pafTmg  into  very  foft. 

Mild. 

Not  particularly  eafily  frangible. 

Adheres  ftrongly  to  the  tongue. 

Feels  a  little  greafy.  / 

Light,  and  nearly  fwimming. 
Specific  gravity — 1,600,  according  to  Klaprgth. 


Chemical  Charaders. 

Before  the  blow  pipe  it  is  infufible  without  addi* 
tion. 


Constituent  Parts. 

Silica          54»i6^ 

From  38,50 

to 

4i,o# 

Magncfia     51,66 

i7»*5 

18,25 

Lime 

0,50 

^>5* 

Water 
Catbooic  acid 

5,00  5 

39>^® 

105,8^ 

98,25 

98,75 

Wieglib. 

KlapftK 

b. 

2.  £.  172 

Geo^mstic 
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Geogho/iic  Situation. 
It  is  faid  to  occur  in  fome  places  in  beds. 


Geographic  Situation. 

It  is  principally  found  in  Natolia,  in  Leffer  Afia  ; 
and  the  ifland  of  Samos ;  alfo  in  Greece,  Hungary, 
Robfchiitz  in  Moravia ;  at  Valecas  near  Madrid  in 
Spain ;  in  fmall  quantities  in  Thuringia ;  and  in  fome 

parts  of  the  continent  of  America. 

-I 


e. 


It  is  principally  ufed  for  the  manufafture  of  the 
heads  of  tobacco  pipes,  and  the  quantity  employed  for 
that  purpofe  is  very  great.  It  is  faid  that  the  Turks 
cat  it,  whenfpread  on  bread,  as  a  medicine,  and  cover 
the  head  and  eyes  of  d^ad  bodies  with  it,  before  bu- 
rial. As  it  abforbs  oily  matter  it  is  ufed  by  the 
Tartars  for  cleanfing. 


Obfervaiions. 

I.  It  is  fufficiently  diftinguifhed  from   native  talc 

earth  by  its  colours,  greater  foftnefs,  and  lefs  fpecific 

3  G  2  gravity  . 
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gravity ;  from  lithomarga,  by  its  not  poffeffing  the 
fame  fuite  of  colours,  and  its  lefs  fpecific  gravity ; 
from  bole,  by  its  colours,  want  of  luftre,  and  traaf- 
parency.  / 

2.  It  is  faid  to  be  very  foft  in  its  repofitory,  but 
when  expofed  to  the  air  becomes  harder. 

3.  It  is  named  Meerfchaum,  from  its  great  Hght- 
nefs,  and  its  being  fometimes  found  in  the  neigh- 
bourhood of  the  fea. 

4.  The  Tartarian  name  Keffikil  which  Mr  Kirwan 
aOumes  as  the  name  of  this  fpecies,  is  iaid  to  have 
been  impofed  on  it  by  the  Turks,  bec^ufe  the  Tartars 
name  it  Kila. 

5.  The  fubftance  of  which  the  Indian  tobacco- 
pipes  are  made  is  not  known  to  mineralogifts. 

6.  Strabo  and  Pliny  mention  floating  bricks,  and 
lately  Mr  Fabroni  has  been  able  to  form  fimilar  ones, 
from  a  foilil  fubftance,  which  is  found  near  Caftel 
4el  Pia  .0  near  sienna.  Mr  Brochant  fufpeds  that  it 
fazj  be  meerfchaum. 


f OUR  TH 
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FOURTH    SPECIES. 

Fullers  Earth. 
Walkererde.— JRpTWfr. 

Id.  Wid.  p.  429— Fuller's  earth,  Kirnu.  vol.  i.  p.  184 

Walkerde,  Eftner^  b.  3.  f.  777*  Id. Emm.  b.  i.  f.  375—- 
Terra  da  follone,  Nap.  p.  258.— .La  Terra  a  Foulon^ 
Broch.  t*  I.  p.  464. 

External  Characters. 

Its  colours  are  greenifh  white,  greenilh  grey,  olive 
and  oil  green. 

Some  varieties  exhibit  fpotted  and  ftriped  colour 
delineations. 

Maffive, 

Internally  it  is  dulL 

Frafture  fometimes  uneven,  fometiraes  paffing  into 
large  conchoidal,  feldom  fplintery  ;  in  fome  varieties 
fine  earthy,  and  fpmetimes  (hews  a  tendency  to  fine 
flaty. 

Fragments  indeterminately  akigular,  blunt  edged ; 
alfo  llaty. 

Ufually  opaque. 

Gives 
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Gives  a  Aiming  ftreak. 
Very  foft,  ptffing  into  friable. 
Mild. 

Adheres  fcarce  perceptibly  to  the  tongue. 
Feels  greafy. 
Not  particularly  heavy. 

Sometimes  it  is  coloured    and  mixed  with  iron 
ochre,  but  this  is  to  be  confidered  as  accidental. 


Chemical  CharaSler. 

It  melts  into  a  brown  fpungy  fcoria ;   it  falls  to 
pieces  in  water  without  forming  a  pafte  with  it,  or 
without  foaming  like  foap,  as  is  afferted  by  fomc  * 
authors. 


Consiiiuenf  Parts. 

)  fullers  earth  affords 

Silica 

51  fi 

Alumina 

25,0 

Lime 

3»3 

Magnefia 

0,7 

Iron 

o>7 

Water 

i5>5 

Bergman,  Opufcul.  t.  4,  p.  156. 

Gcogmfiic 
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Geognostic  Situation. 

At  Roflwein  in  Upper  Saxony,  it  is  found  under 
ftrata  of  greenftone  flate,  confequently  it  there  be- 
longs to  the  primitive  rocks.  In  England,  where 
the  fined  fullers  earth  is  found,  it  is  ftill  problemati- 
cal whether  it  occurs  in  alluvial  land,  or  in  one  of 
the  newer  flotz  formations,  or  in  both. 


Geographic  Situation. 

Found  in  Hampftiire  and  Bedfordfhire  in  Eng- 
land  ;  at  Rofswein  andin  Voightl  and  in  Saxony  j  at 
Rittenau  in  Alface ;  and  Ofmundburg  in  Sweden. 


-      Ufe. 

It  is  ufed  for  cleanfing  woollen  cloth,  which  is  ef- 
fefted  by  an  operation  called  fulling,  whence  the 
name  fullers  earth. 


Obfervationsm 

Werner  fufpefts  that  the  fullers  earth  of  Roflwein 
in  Saxony  is  formed  by  the  decompofition  of  green- 
ftone flate,  as  it  is  there  covered  by  it,  and  we  can 
trace  the  gradation  from  fully-fortned  fullers  earth  to 

frelh 
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frefli  grccnftonc.  May  it  not  in  this  cafe  rather  be 
confidered  as  an  original  depofition  of  greenftone  in 
a  loofe  ftate  of  aggregation,  refembling  the  difinteg- 
rated  felfpar  in  certain  beds  of  gneifs,  &c.  ? 


FIFTH    SPECIES- 

Nephrite. 

Nephrit — Werner. 

This  fpecies  is  by  Werner  divided  into  two  fub- 
fpecies.     i.  Common  Nephrite,     a.  Axe  ftone^ 


FIRST 
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FIRST    SUBSPECIES. 

Commoii  Nephrite, 
Gemeiner  Ncphrke.— -fT^r^^r. 

External  Cbaraiters. 

Its  coloBf  19  leek  greeil^  of  various  degrees  of  in- 
tenfity,  and  fometimes  paffes  into  greenifh  white. 

Occurs  maflive,  in  blunt  edged  pieces,  and  rolled 
pieces. 

Generally  dull ;  fometimes  it  exhibits  a  filver  white 
glimmer,  which  is  caufed  by  intermixed  fibres  of 
talc  and  aibeO:. 

Fradure  coarfe  fjdintery,  and  thefplinter^  greenifh 
white. 

Fragments  indeterminately  angular,  not  remark- 
ably fharp  edged. 

Tranflucent. 

Hard. 

Difficultly  frangible. 

Feels  a  little  greafy. 

A  Uttfe  brittle. 

Not  remarkably  heavy. 

3  H  Constiiutn 
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Constituent  Parts* 

What  is  called  the  nephrite  of  Switzerland*  ac- 
cording to  Hoepnfer  aflfords. 

Silica  47,« 

Magncfia            ^  38,0 

Alumina  4,0 

Lime  2,0 

Oxjdoflron  g,o 

Geognostic  Situation 
Is  not  known  j  probably  occurs  in  Terpentine. 

Geographic  Situation. 

It  is  found  on  the  banks  of  the  river  of  Amazons, 
in  South  America ;  in  China  and  the  Eaft  Indies ; 
and  it  is  faid  to  have  been  found  in  feveral  parts  of 
Europe,  as  in  the  dutchy  of  Auftria,  Moravia,  Tyrol, 
Switzerland  and  Savoy. 


Ufc. 


It  is  difficult  to  faw  and  cut,  and  although  it  takes 
a  good  polifli  it  has  ftill  an  oily  and  muddy  afpeft. 
Its  great  tenacity,  however,  enables  the  artift  to  exe- 
cute 
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cute  on  it  beautifully  delicate  figures,  without  the  rilk 
of  breaking.  The  Turks  cut  it  into  handles  for 
fabres  and  daggers,  which  they  prize  very  much ; 
ai^d  the  Indians  make  talifmans    of  it. 


Obfervatiom. 

J.  It  was  long  believed  to  be  a  remedy  for  alle- 
viating, or  even  curing  and  preventing  nephritic 
complaints,  hence  it  was  called  Nephritic  (lone, 

2.  In  India  it  is  named  Igida,  from  whence  the 
Abbe  Eftner  conjedkures  is  derived  the  French  word 
.  Jade. 


3  H  a  SECOND 
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SECOND    8UBSP2CIE& 

Axeftone. 

Beilflcin  — Werner. 

Id.Efimr.  b.  2.    f.  851.    Id.  Emm.  b.  3.   f.  jjx.^-La 
Fiesre  ie  Hache,  Brotk.  Ui.  f.  470^ 

External  Charaders. 

Its  colour  is  intermediate  between  mountain  green 
and  leek  green,  and  paffes  into  dark  grafs  green,  oil 
green  and  greenifh  grey. 

Occurs  maffive. 

Internally  its  luftre  is  ftrongly  glimmering. 
^  Fradure  flaty  in  the  great,  and  more  or  lefs  dit 
tindly  fplintery  in  the  fmalU 

Fragments  tabular. 

Tranllucent, 

Semi-hard,  approaching  to  hardr 

Not  particularly  brittle. 

Difficultly  frangible.^ 

Not  particularly  heavy. 

Ceognostk 

Digitized  byCjOOQlC 


NEPHRITE*  417 


Geognostic  Situation^ 

Occurs  in  beds  in  the  newer  primitive  mountains, 
particularly  in  clay  flate  ? 


Geographic  Situatioiu 

Auftralafia,  in  New  Zealand ;  feveral  of  the  iflands 
of  Polynefia ;  Europe,  in  Saxony,  Carpathian  Alps^^ 
Switserland,   CSorfica  \   Alia,  in  China« 


Ufe. 

It  is  ufed  by  the  natives  of  New  Zealand,  and  fe- 
veral of  the  iflands  of  Polynefia,  for  hatchets  and 
other  offenfive  weapons. 


Obfervations. 

It  approaches  to  indurated  talc,  particularly  the 
Saxon  varieties. 


SIXTH 
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SIXTH    SPECIES.      • 

Steatite. 

Speckftein. — Werner. 

Creta  hifpatsica,  IValL  t.  i.  p.  396. — :Creta brianfonia,  tVaU^ 
t.  I.  p.  390 — Spcaftein,  Wid.  f.  451. — Scminduratcd 
Steatite,  Kirw,  vol.  i.  p.  151. — Spe£lftein,  Efiner.  b.  a. 

f.  791 Id.  Emm.  b.  f.  363 — Steatite  compattay  Naf. 

p.  296. — Steatite,  Lam.  t.  2.  p.  343..-.La  Steatite  coai- 
mune,  Brocb.  t.  I.  p.  474. 

External  Charaders. 

Its  principal  colour  is  white,  of  which  it  prefents 
the  following  varieties  :  greyifli,  greenifh,  feldom 
yellowifh,  and  reddifli  white :  the  reddifli  borders  on 
flefli  red :  the  greenifh  white  pafles  into  mountain, 
oil,  and  laftly  into  fifkin  green. 

Sometimes  it  (hews  dendritic  and  fpotted  delinea- 
tions. 

It  occurs  maiTive,  diSeminated,  in  crufts^  and 
cryftallifed. 

The  cryftals  are  fix-fided  prifms,  acuminated  on 
both  extremities  by  fix  planes,  that  are  fet  on  the  la- 
teral  planes.    The  cryftals  are  very  rare. 

The 
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The  lateral  planes  are  tranfverfly  ftrcaked,  but  the 
acuminating  planes  are  finooth. 

They  are  middle  fized^  fmall^  and  are  imbedded 
in  the  maffive* 

Internally  it  is  dull,  or  accidently  glimmering. 

Frafture  coarfe  fplintery,  in  many  varieties  un- 
even, in  others  concboidal,  and  in  fome  rare  vari- 
eties we  obferve  a  tendency  to  coarfe  fibrous. 

Fragments  undeterminately  angular,  blunt  edged. 

Commonly  tranilucent  on  the  edges,  feldom  faint- 
ly tranflucent. 

Streak  fhining, 

Very  foft  and  foft. 

Perfeftly  mild. 

Rather  difficultly  frangible. 

Does  not  adhere  to  the  tongue. 

Feels  greafy. 

Is  not  particularly  heavy. 

Specific  gravity.— -Steatite  ofBareuth,  2,614.  according 
to  Blumenbach. 


Chemical  Chambers* 

Before  the  blow  pipe,  it  lofes  its  colour,  and  be- 
con^es  bard,  but  is  infufible  without  addition. 


Constituent 
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CoMHttwnt  Partt* 

Steatite  of  Cornwali. 

OfBnrenth. 

Silica 

48,0 

59»50 

58»3S 

Magne&a 

20,50 

30,50 

,  39,«« 

Oxyd  of  iron 

i»o 

2,50 

MO 

Water 

^5,59 

5'59 

0/9 

Alumina 

14,0 

0, 

o» 

99,0 

98,0 

99.99 

Klap.  t.  2*  p. 

177.         t.  3 

.p.  180. 

WeigUk. 

' 

Geognestic 

Situation. 

It  occurs  in  beds  and  veins  in  ferpentine  ;  alio  in 
irregular  fhaped  pieces,  imbedded  in  rocks^  fparti- 
cularly  wacce,)  belonging  to  the  floetz  trap  forma- 
tion. 


Geographic  SituatUm. 

It  is  found  in  Norway,  Sweden,  Saxony,  Bohe« 
mia.  Principality  of  Bareuth,  France,  England,  par- 
ticularly at  Cape  Lizard,  Scotland,  at  Portfoy, 
where  it  traverfes  ferpentine  in  form  of  veins,  and  in 
the  ifland  of  Skye,  where  it  is  imbedded  in  wacce. 
h  alfo  found  in  China. 
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Ufe. 

The  cornifh  is  ufed  for  the  manufafture  of  porce- 
laine  ;  other  varieties  are  faid  to  be  ufed  for  fulling, 
and  the  Chinefe  work  it  into  veffels  of  various  fbapes. 


Ob/ervations. 

1  he  yellowifh  white  variety,  approaches  to  litho- 
marge,  the  flelh  red  to  bole,  and  the  fifkin  green  and 
grecnifh  grey,  to  fullers  earth. 


SEVENTH    SPECIES. 

Serpentine. 
Serpentin. — Werner. 


This  fpecies  \%  by  Werner  divided  into  two  fub^ 
fpecies,  i.  Common  Terpentine,  2.  Precious  ferpen- 
tiae. 

3  I  ^  FIRST 
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FIRST    SUSBPECIES* 

Common  Serpentine. 
Gemeiner  Serpcntin. — Werner. 

Id.  Eftner.  b.  2.  f.  855.— Talcum  ferpentinus  vulgaris,  IL 
Emm*  b.  3.  f.  276, — La  fcrpcntinc  commune,  JJroci.  1. 1. 
p*  481. 

External  CharaSlers^ 

Its  principal  colour  is  green,  of  which  it  prcfents 
the  following  varieties  ;  leek,  oil,  and  olive  green  \ 
from  oil  green  it  paffes  into  mountain  green  and 
greenifli  grey  ;  from  leek  green  it  pafles  into  greenifli 
black;  from  greenifh  black,  it  pafles  into  blackiih 
green :  fometimes  it  occurs  yellow,  and  rarely  yellow- 
ifli  brown  j  further  red,  of  which  it  prefents  the 
following  varieties :  blood  red,  brownifh  red,  peach 
bloflbm  red,  and  fcarlet  red. 

The  peach  bloflbm,  and  fcarlet  red  colours  are  the 
rareft. 

The  colour  is  feldom  uniform,  there  are  generally 
feveral  colours  together,  and  thefe  are  arranged  in 
^ilriped,  dotted,  and  clouded  delineations. 

It  occurs  maflive. 

Internally  it  is  faintly  glimmering,  which  pafles  in- 

t9 
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to  dull,  when  there  are  no  foreign  particles  to  give  a 
flight  degree  of  luftre, 

Frafturc  is  fometimes  fplintery,  fometimes  large 
and  flat  conchoidal^  alfo  fmall  grained,  uneven,  paf- 
iing  into  even. 

Fragments  are  indeterminately  angular,  not  par- 
ticularly (harp  edged. 

Faintly  tranflucent  on  the  edges. 

Soft. 

Not  particularly  brittle,  paffing  into  mild. 

Not  very  difficultly  frangible^ 

Feels  a  little  greafy. 

Not  particularly  heavy. 


Chemical  CbaraSler. 

Before  the  blow  pipe,  it  is  infufible  without  ad- 
dition. 


Constituent  Parts 

. 

MagnciGa                      23,0 

33.50 

35.0 

Silica                            45yO 

45.00 

"41,0 

Alumina                        1 8,0 

10,0 

Iron                                3,0 

3.0 

Iron  and  a  trace  of  al. 

14,00 

Lime 

6,25 

Water                             12,0 

Kirwan* 

Kttocb.  Chem.  Ann.     Bayer* 

1790. 

2.  f.  504. 

Ceognottic 

- 
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Geognostic  Situation^ 

It  is  one  of  the  primitive  rocks.  Wetner  defcribeS 
two  formations,  one,  which  is  the  oldeft,  occurs  in 
the  oldeft  clay  Hate,  and  is  accompanied  with  lime- 
ftone ;  the  other,  which  is  confiderably  newer,  is  ftq)- 
pofed  to  be  difpofed  in  overlayiag  ilratification  over 
the  older  primitive  rocks.  The  oldeft  generally  con- 
tains the  precious  ferpentine;  thus  intimating  a  more 
complete  folution  than  that  of  the  newer  formation. 
The  newer  is  not  accompanied  with  limc^ftonc,  but 
contains  imbedded  pyrope,  magnetic  iron  'ftone, 
fteatite,  and  affords  the  common  ferpentine. 


Geographic  Situation* 

It  is  found  in  Saxony,  as  at  Zoblitz,  (this  is  the 
newer  formation,)  Waldheim,  Hohenftein,  Limbach, 
Chemnitz ;  in  Bohetnia,  Silefia,  Corfiea,  Italy, 
Siberia,  England,  as  in  Cornwall ;  (probably  the 
newer  formation ;)  Scotland,  at  Portfoy,  (the  older 
formation,)  and  in  the  Shetland  iflands,  (probably 
the  newer  formation). 


Uji. 


At  it  is  foft  and  takes  a  good  polifli,  it  is  turned 
into  veflels  and  ornaments  of  a  great  variety  of  fliapes. 

At 
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At  Zoblitz  in  Upper  Saxony,  feveral  hundred  people 
are  employed  in  quarrying,  cutting,  turning,  and 
polifliing  the  ferpentine,  which  occurs  in  that  neigh- 
bourhood, and  the  various  articles  into  which  it  is 
manufaaured  are  carried  all  over  Germany,  The 
ferpentine  of  Portfoy  is  far  fuperior  to  that  of  Zoblitz 
in  colour,  hardnefs,  and  tranfparency,  and  when  cut 
is  very  beautiful. 


SECOND 
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SECOND    SUBSPECIES. 

Precious  Serpentine* 

Edler  Serpendn. — Werner. 

Eflner.  b.  3.  f*  859, — Id.  Emm.  t.  3.  f.  276,^La  lerpea- 
tioe  nobk^  Brocb.  t.  i.  p.  484. 

This  fubfpecies  is  by  Werner  divided  into  two 
kinds  :  a.  Conchoidal  precious  Terpentine  j  b.  Splin- 
tery precious  ferpentine. 


m.  Conchoidal  precious  Terpentine. 


External  CbaraSers. 

Its  colour  is  dark'  leek  green,  pafCng  into  black- 
ifh  green ;  and  it  fometimes,  although  feldom,  ap- 
j^roaches  to  piftacio  green. 

Occurs  mdlive«  and  difleminated. 

Internally  its  luftre  is  gliftening,  fometimes  paffing 
into  glimmering,  and  is  reiinous. 

Fracture  conchoidal. 

Fragements 
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Fragments  indeterminately  angular,    very  {harp 
edged. 
'Tranflucent. 
Not  particularly  brittle. 
Feels  rather  greafy. 
Not  particularly  heavy. 
Soft,  and  femi-hard. 


Geographic  Situation. 
It  is  found  in  Silefia. 

Obfervation. 

•     The  verde  antico  is  a  variety  belonging  to  this 
kind. 


i.  Splintery  Precious  Serpentine. 


External  Chara6lers. 

Its  colour  is  nearly  the  fame  with  the  preceeding. 
Maffive. 

Fradure  fplintery, 

Fragments   indeterminately  angular^   but  not  fo 

iharp 
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ftarp  edged  as  thofe  of  the  conchoidalkind;  in  other 
charafters  it  agrees  with  the  preceeding. 


Geographic  Siiuatiorh 

It  is  brought  from  Italy,  whcr^  it  is  named  Neph- 
rite. It  is  alfo  found,  but  fparingly,  in  Saxony  ;  al- 
fo  at  Reichenflein  in  Sileiia,  where  it  is  accompanied 
with  amianth,  granular  Hme-ftone,  or  goldilh  pyrites. 


EIGHTH    SPJCIES.  i 


Schiller  Stone.  ^ 
Schillerftein. — Werner* 
External  Characters. 


Its  colour  is  olive  green. 

Ufually  diffeminated  and  maffive,  probably  alfo 
cryftallizcd. 

Luftre  fbining,  pafling  into  fcmi-metalic. 
Frafture  perfeftly  foliated,  fmgle  cleavage* 

Sometimes 
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Sometimes.  unfej>arated,  fometimes  in  large  and 
coarfe  grained  diftinft  concretions. 
Soft. 

Slightly  brittle. 
Eafily  frangiblCf 
Not  particularly  heavy. 

Geopiosiic  Situation. 

It  occurs  imbedded  in  Terpentine,  and  is  frequently 
accompanied  with  mica- 
Werner  is  of  opinion  that  it  bears  the  fame  rela- 
tion  to  ferpentine,  that  calc-fpar  does  to  lime-ftone, 
orfelenite  to  foliated  gypfum,  and  may,  therefore, 
perhaps,  be  confidered  as -cryftallized  ferpentine- 


Geographic  Situation. 

It  is  fopnd  at  Bafta  in  the  Harz,  at  Zoblitz  in  Sax*' 
ony ;  Mr  Hatchett  difcovered  it  in  Cornwall,  and  I 
have  it  from  Ayrfliire. 


Obfervation. 

It  has  been,  and  by  many  mineralogifts  is  ftill  con- 
founded with  labrador  hornblende,  from  which,  as 
3  K  we 


Digitized  by 


Google 


4S®  TALC  GENUS. 

we  have  already  learnt,  it  differs  both  in  geognoftic 

and  ojyftognollic  charafters. 


NINTH    SPECIES. 

Talc. 

Talk. 

This  fpecics  is  by  Werner  divided  into  three  fub- 
fpccies:  i.  Earthy  talc:  a  Common  talc:  3  Indu- 
rated talc* 
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FIRST    SUBSPECIES. 

Earthy  Talc. 

Erdiger  Talc— fT^rw^r. 

4/.  JVid.  f.  439. — ^Talcite,  Kirw.  p.  i.  149 — Erdigcr  talc^ 
EftntTy  b.  2.  f.  821. — Emm.  b.  i.  f.  389  — Talco  terrofc^ 
Nap.  p.  295— -Le  talc  terreux,  Brocb.  t.  p.  486. 

External  Chara^ers. 

Its  colour  IS  intermediate  between  greenifli  white 

and  light  greeniih  grey. 

Friable. 

Strongly  glimmering,  bordering  ongliflening. 

It  is  compofed  of  glimmering  pearly  fmall  fcaly 
parts. 

Soils  a  little* 
Feels  rather  greafy. 
Light. 

Geogmstic  Situation* 

Occurs  in  tin  veins. 

'-  •  Geographic 
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Geographic  Situation. 
Found  near  Freyberg  in  Saxony. 


'  Obfefvalion. 

It  muft  not  be  coxffoundcd  with  Schaum  or  foam* 
itig  earth. 
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SECOND    SUBSPECIES. 
Common  or  Venetian  Talc. 

Gemeiner  Talc. — Werner. 

Gcmrincr  talc,  JFid.  p.  441.. — Conomon  talc,  or  Venetian 
tjJc,  Kirw.  vol.  I.  p.  i5c.-^Gememcr  talc,  £//Mr,  b, 
a.  f.  824. — /^.  Emm.  b.  I.  f.  391.— -Talco  compatto, 
Nap.p.  293. — Talc  ecailleus— Zjz?:^.  t.  2.  p,  342, — ^Talc 
laminaire— — j&i»/j^  Le  talc  c^mmuo,  Broch.  t.  z.  p.  487. 

External  Chdraders. 

Its  principal  colour  is  apple  green,  which  pafles  on 
one  fide  into  greenifli  white,  and  even  into  filver 
white,  on  the  other  into  afparagus  green,  and  rarely 
into  emerald  green  ? 

Is  maffive,  and  diffeminated,  an4  in  extrea-icly 
delicate  and  fmall  tabular  cryftals,  which  are  fonie- 
times  collefted  in  drupes. 

It  is  almoft  always  fplendent  and  fhiniug,  and  in- 
ternally it  is  pearly  or  femi- metallic ;  (the  white 
varieties  poflefs  the  femi-metallic  luftre), 

FraSure  ftraight,  and  curved  foliated,  often  alfo 
undulatingly  foliated,  as  is  the  cafe  with  mica. 

Fragments 
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Fragments  w^dge  fhaped,  feldom  fplinteiy. 

Cleavage  Tingle. 

Tranflucentj  but  tranfparent  in  thin  leaves. 

It  occurs  in  large,  coarfe,  fmall,  and  fine  grained 
diftind  concretions,  but  more  frequently  unfeparat- 
ed. 

Flexible,  but  not  elaftic. 

Very  foft. , 

Perfeaiy  mild. 
.  Eafily  frangible. 

Feels  very  greafy. 

Is  not  particularly  heavy,  approaching  to  lights 


Chemical  Cbarader^ 

It  is  infufible  before  the  blow  pipe  without  ad- 
dition, a  charaftcr  which  diftingtiiflics  it  from  chlorite 
Brochant. 


'  Consiiiueni  Parts 

Magnefia  44>oo 

Silex  50,00 

Alumina  6,00 

According  to  Htepfner^  Helv.  Mag.  iv.  s.  296. 


It 
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Geognostic  Situatm. 

It  is  almoft  entirely  confined  to  the  primitive  moun? 
tains,  where  it  occurs  in  beds,  imbedcte4  ^  ferpen- 
tine,  and  alfo  in  veins. 


Geographic  Situation., 

Very  beautiful  fpecimens  are  found  in  the  Tyro- 
lefe  Alps,  and  the  mountains  of  Switzerland  and 
Salzburgh ;  alfo  in  Saxony,  at  Ehrenfriederfdorf, 
^d  Zoblitz. 


ObfervatioYU 

It  is  frequently  confounded  with  mica,  from  whidi, 
however,  it  is  diftinguifhed  by  want  of  elafticity, 
greafy  feel,  and  colour. 


THIRD 
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THIRD    SUBSPECIES. 

Indurated  Talc. 

Verhserteter  Talk. — Werner. 

Id.  tjirier^  b.  2,  f.  628.   Id.  Emm.   b.  3.  f.   280.— Le  talc 
rndurci,  Broclr.  t.  i.  p.  489- 


External  Char  alters. 

Its  colour  i§  greenifh  grey,  of  various  degrees  of 

intenfity. 

Occurs  maflive. 

Luflre  fhining  paffing  to  ojliftening,  and  is  pearly. 

Frafture  intermediate  befveen  impcrfcdly  foliated 
and  curved  flaty  ;  fome  varieties  even  pafs  into 'pro- 
mifcuoufly  fibrous  and  rayed. 

Fragments  flaty. 

Strongly  tranflucent  on  the  edges,  fometimes  paf- 
fing into  tranflucent. 

.Soft,  approaching  to  very  foft. 

PerfeCily  mild. 

Not  particularly  difficultly  frangible* 

Feels  rather  greafy. 

Not  particularly  heavy. 

QwsiitueiA 
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Conjiituent  P. 

arts. 

Magnefia 

38-54 

Silica 

•    38." 

Alumina 

6,66 

Litne 

0,41 

Iron 

iS.oa 

tViegleh.  H«pfn.  Helv.  Magazin.  iii.  f.  i66. 


Geognasiic  Situation. 

it  occurs  in  primitive  mountains,-  where  it  forms 
beds  in  clay  Hate,  and  Terpentine,  sLnd  is  accompanied 
with  chlorite  and  afbeft. 


Geographic  SituatioH. 

It  18  found  in  the  Tyrol,  Auftria,  Stiria,  Switzer- 
land ;  Scotland,  in  Breadalbane,  and  the  Shetland 
iflandsi 


Obfervations. 

It  has  a  very  ftrong  refemblance  to  potftone,  with 
which  it  has  been  often  confounded* 


3  L  TENTH 
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TENTH    SPECIES. 

Afbeft. 
AiheO..— Werner. 


Warner  divides  this  fpecies  into  the  following  fub- . 
fpecies,    i.  Rock  cork.     2.  Amianth.    3.  Common 
albeft.    4.  Rock  wood. 


HRST 
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FIRST    SUBSPECIES. 

Rock  Cork. 
Berg  Kork, — Werner. 


Aluta  montana,  Wa/I.  t.  !•  p.  4T4.~Suber  moiitanuro,  Id. 
p.  415.  —  Bergkork,  IVid.  f.  469. — Suber  montanutn, 
corium  raontamim,  Kirw.  vol.  i.  p.  163.— Bergkork 
EJlnp\  b.  2.  f.  864.  Li.  Emm.  b.  t.  f.  399.  — Sughero 
montano.  Nap,  p.  319.  —  Varicte  d*amianthe,  Lam. 
p.  367. —La  fiege  de  montagne,  Brocb,  t.  i.  p.  492. 


External  CharaSlers. 

Its  mofl  common  colour  is  yellowifh  grey,  of  va- 
rious degrees  of  intcnfity,  which  pafles  into  yellowiflj 
white,  greyifh  white,  and  pale  a(h  grey  ;  it  is  alfo 
fometimes  yellowifli  brown,  and  cream  yellow. 

Seldom  prefents  ochre  yellow  fpots. 

Occurs  fometimes  malfive,  fometimes  ia  plates  and 
with  impreffions*. 

Luftre  feebly  glimmering,  fometimes  nearly  dull. 

♦  The  plate- fliapcd  variety  is  named  rock  leather,  and  rock 
flcfh. 

3  L  2  Extremely 


Digitized  by 


Google 


440  TALC  GENU5. 

Extremely  delicately  promifcuous  and  confiifed  un- 
even, which  at  firft  fight  appears  to  be  fine  grained 
uneven. 

Fragments  indeterminately  angular,  not  very  blunt 
edged. 

Opaque,  very  feldom  tranflucent  on  the  edges. 

Streak  (hining. 

Very  foft,  and  receives  an  impreflion  from  the  fin- 
ger nail. 

Mild, 

Somewhat  daftically  flexible. 

Very  difficultly  frangible. 

Cracks  when  handled  j  this  is  very  charaSeriftic. 

Feels  meagre. 

So  light  as  to  fwim  on  water. 

Specific  g^ravity. — 0993  to  o>68o,  Bergman. 


Chemical  Cbarailers. 
Y  melts  with  great  difficulty  before  the  blow  pipe. 


Ccmiitueat 
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Constituent  Parts. 

Saica 

56,4 

Magnefia 

26,1 

Alumina 

a,o 

Lime 

12,7 

Iron 

3>o     ' 

100 

Bergman^  Opufcl,  t,  4, 

Geognostic  Situation* 

Occurs  in  veins  that  trayerfe  ferpentine,  alfo  in  mi- 
neral veins. 


Geographic  Situation. 

It  is  found  accompanied  with  lead  glance  at  Saal** 
J>erg  in  Sweden ;  with  filver  in  the  mine  caHed  God's 
Help  in  Saxony  ;  in  plates  in  the  lead  glance  forma- 
tion of  the  lead  hills,  and  Wanlock  head  in  the  fouth 
of  Scotland. 

At  Fellejas  in  Spain  it  occurs  in  beds  along  with 
meerfchaum  and  talc,  and  in  the  ferpentine  of  Port- 
foy  in  Banffshire. 

It  has  been  alfo  obferved  at  Bleyberg  in  Carinthia . 
in  flungary,  in  Norway,  and  in  Siberia. 

Ob/crvation'^ 
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Obfervaiton* 

On  one  fide  it  (by  reafon  of  its  fibrous  fraaurc), 
borders  on  amianth,  on  the  other  on  meerfcliaum. 


SECOND     SUBSPECIES.       . 

Amianth. 

Amianth. — Werner. 

Afbeftus  maturus.    Wa!L  t.  i.   p.  410 Amianthus,  Id. 

p.  408. — Amianth,  IVi^.  f.  464.  Id.  Kirw.  vol.  i.  p.  161. 
Eftner.  b.  2.  f.  368.  Id.  Emm.  b.  i.  f.  402. — Amian- 
tho,  Nap.  p.  316.^^— £tf/».  t.  2.  p.  365..^L'amianthe 
Broch.  t.  I.   p.  494. 

External  Characters. 

Its  moft  common  colour  is  greenifh  white,  of  dif- 
ferent degrees  of  intenfity,  pafling  into  greenifli  grey 
and  light  olive  green  j  fometimes  blood  red,  particu- 
larly when  it  occurs  venigenous  in  ferpentine. 

Generally 
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Generally  maffive,  alfo  in  plates  and  fmall  veins 
that  traverfe  Terpentine,  and  in  capillary  cryftals. 

Internally  its  luftre  is  gliftening  pafling  trt  fliining  ; 
alfo  fometimes  fplendent  and  pearly,  approaching  to 
filky. 

Frafture  very  delicately  parallelly  fibrous,  and 
fometimes  a  little  curved. 

Fragments  thin  fplintery. 

Sometimes  faintly  tranflucent,  fometimes  only  tran- 
Jlucent  on  the  edges. 

Very  foft. 

Mild. 

Intermediate  between  common  and  elafllcally  flexi- 
ble. 

Splits  eafily. 

Difficultly  frangible. 

Light,  approaching  to  not  particularly  heavy* 


Chemical  CharaSers. 
It  is  difficultly  fufible  before  the  blow  pip^ 


Comiituent 
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Consiiiuent  Paris. 

A.  of  Swvlick. 

A.  of  Tarcotaile. 

A.alC*ria*b 

Silica 

64,0 

64iO 

7,10 

Magnefia 

i7.» 

18,6 

".9 

^     Alumina 

aj 

3>3 

»3»3 

Li  one 

>3>9 

6,9 

10,5 

Barjtea 

6,0 

Iron 

2,Z 

'»* 

5,» 

ICO 


ICO 


99.^9 


According  to  Bergman. 


It  has  been  lately  analyfed  by  Chenevix,  who  ob- 

tained the  following  refult. 

Silica 

59.^ 

Magnefia 

25,0 

Lime 

9A 

Alumina 

3,0 

Iroii 

*,i 

Lofs 

i.i 

100 


Fatrin^s  Mineralogie,  and  Nouveau  DI£tionnaire 
D'Hiftoire  Naturclle,  t.  i.  p.  309. 
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Gecgnostic  Situation. 

It  is  found  in  primitive  rocks^  and  particularly  in 
Terpentine  in  which  it  occurs  ufually  in  veins. 


Geop^apbic  Situations. 

It  is  found  in  Sweden,  Bohemia,  Silefia,  Italy, 
Hungary,  Siberia,  France,  Spain,  and  Scotland,  as  at 
Inveraray,  Ponfoy,  and  ifle  of  TJnft  one  of  the  Shet- 
bnds*# 


Ufes. 

From  its  flexibility,  and  its  refifting  the  effefts  of 
fire,  it  is  faid  to  have  been,  by  the  ancients,  wove  into 
a  kind  of  cloth,  in  which  they  wrapped  the  bodies 
of  perfons  of  diftindion  before  they  were  placed  on 
the  funeral  pile,  that  their  aihes  might  be  colleded 
free  from  admixture ;  it  was  alfo  ufed  for  incom- 
buftible  wicks,  but  it  is  now  conlidered  only  as  an 
objed  of  cJuriofity, 

*  Mineralogy  of  the  Scottiih  iflet; 
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THIRD    SUBSPECIES.      ' 

Common  Albert. 

Gemeincr  Aibeft. — Werner. 

Afl>eftus  immaturus,  Wall.  t.  i.  p.  411. — Gcmeincr  a{beft» 
Wid.  p.  471 — Afbeftus,  Kirw.  vol.  1.  p.  159.— Ge- 
meincr afbeft,  Eftner^  b.  2.f.  872.  Id.  Emm.  b.  i.  f.406. 
— Afbefto  commune,  Nap  p.  314. — Afbcfte,  Lam*  1. 1. 
p.  369, — Afbefle  dur^  ^aiirjf.-.L'Afbeile  commune, 
Brocb.  t.  I.  p.  497. 

External  Chara£lers. 


Its  colours  are  dark  leek  green,  and  mountaia 
green,  fometimes  alfo  greenilh  grey,  and  greenifli 
grey  palling  into  olive  green* 

It  occurs  maflive  and  in  capillary  cryllals. 

Internally  its  luftre  is  gliftening  and  pearly. 

Frafture  parallely  radiated,  and  coarfely,  parallely, 
and  curved  fibrous  *. 

*  Patrln,  in  his  Natural  Hid  cry  of  Minerals,  dcfcribcs  and 
figures  a  folTil  by  the  name  Abeftc  Rayonnant,  which,  however, 
is  only  a  variety  of  adynolitc.  The  fibrous  diTcrging  fradurc 
fhcws  that  it  docs  not  belong  to  abcft. 

Fragments 
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Fragments  fplintery. 

Commonly  tranflucent,  at  leaft  on  the  edges. 
Soft, verging  on  femihard. 
Not  particularly  brittle. 
Rather  difficuhly  frangible. 
Not  flexible;     fome  varieties  fhew  an  incipient 
flexibility. 

Feels  rather  grcafy. 
Not  particularly  heavy. 


Chemical  Characters. 

Before  the  blow  pipe  it  melts  very  difficultly  into 
a  greyifh  black  coloured  fcoria. 


Con/iiiuent  Farts. 

Silica  46,66 

Magnefia  48i45 

Iron  4,79 

Wieglih  Chem.  Ann.  1784,  b.  I.  f.  511. 


Geogno/iic  Situation. 
Is  the  fame  as  amianth. 


3  M  a  Giograpbic 
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Geographic  Situation. 


Is  found  in  Sweden,  Hungary,  Dauphiny,  Uralian 
Mountains,  and  Scotland. 


Obfervaiions. 

1.  It  (lands  in  the  fame  relation  to  amiantb,  as  in- 
durated  does  to  common  talc. 

2.  Some  varieties  approach  tp  iodurated  talc,  others 
to  amianth* 
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FOURTH    SUBSPECIES. 
Rock  Wood. 

Id.  Wii.  L  473.-^L^n]£ormdlbeftuSt  Kirw.  voL  i.  p.  i6i, 
— ^ftcfigUqlc^  ^/htiT,  1>.  %.(.  %7.  Id.  Efftm.  b.  i.-  f.  410. 
Leg^o  mooUo^y  Nap.  p.  j2i.(— ^Aibefte  Ugpfbrme, 
//a»^»  t.  3.  p.  240.— .Le  b<pis  de  montane,  J?^^^^-  .t*  !• 
P  499- 

External  CharaSlers. 

Its  colour  is  wood  brown  of  various  degrees  of 
inlenfity. 

Occurs  maflive,  and  in  plates. 

Internally  its  luftrc  is  glimmering. 

Frafture  in  the  great  curved  foliated,  in  the 
fmall  delicately  and  promifcuous  fibrous. 

Fragments  flaty. 

Streak  more  fhining  than  its  luftre. 

Soft,  paffing  into  very  foft. 

MUd. 

Rather  difficultly  frangible, 

A  little  elaftically  flexible. 

Feels  meagre. 

Light. 

Geognostic 
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Geognostic  and  Geographic  Situations* 

It  occurs  principally  in  the  Tyrol,  where  it  is 
found  in  primitive  mountains  along  with  amianth* 


General  Obfervations  on  the  Species. 

The  different  fubfpeciies  of  this  fpecies  generally 
occur  in  the  fame  geognoftic  fituations,  only  the 
rock  cork  is  found  in  mineral  veins.  They  are 
ufually  found  in  ferpentine. 


ELEVENTu 
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ELEVENTH    SPECIES. 

Kyanite,  or  Cyanitc. 
Cyanit,  odcr  Kyanit. — Werner. 


Sappare^  Saujff[  f.  1900.  &  J.  de  Pby.  1789,  p.  213.— 
Cyanitc,  Wid,  f.  475.  Id.  Kir<v,  vol.  i.  p.  209.  Id, 
EJlner^  b  2\  f.  690.  Emm.  b.  i.  p.  412.  Id.  Nap.  p.  328. 
— Cyanitc,  Lam,  t.  2.  p.  256. — Difthcne^  Hauy,  t,  3.  p. 
220. — ^La  Cyanitc,  Brocb,  t.  i.  p.  501. 


External  Characters- 

Its  principal  colour  is  blue,  and  of  this  the  follow- 
ing  varieties  occur :  fmalt  blue,  beriin  blue,  fky  blue, 
and  this  latter  borders  on  feladon  green.  It  occurs 
alfo  milk  white,  blueifli  grey,  and  pearl  grey. 

Many  fpecimens  are  entirely  blue,  others  are  only 
fpotted,  ftriped,  or  flamed  with  it. 

It  occurs  maflive,  difleminated,  and  cryftalifed  in 
long  and  broad,  a  little  oblique,  four-fided  prifms, 
which  are  truncated  on  the  lateral  edges. 

They  are  either  imbedded  or  interfeft  one  another, 
and  are  middle  fized,  fmall,  and  very  fmalL 

Externally 
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Externally  and  internally  its  luftre  is  ihining  and 
fplendent,  and  is  completely  pearly. 

Its  frafture  is  very  broad,  diverging,  promifcuous, 
a  little  curved  radiated^  and  Ibmetimea  pafles  into 
curved  foliated. 

The  frafture  of  the  cryftals  is  foliated,  and  prefents 
a  three  fold  cleavage,  in  which  the  folia  interfed  each 
other  obliquely,  and  under  unequal  ai;igles  ;  but  of 
thefe  only  one  cleavage  is  diftind. 

Fragments  llaty,  fplintery,  wedge-fliaped,  and  fome- 
times  imperfedly  rhomboidal. 

It  occurs  in  wedge-fhaped  diftin£t  concretions, 
which  are  often  very  promifcuous,  and  then  pafs  into 
large  and  coarfe  grained  diftm£l  concretions. 

Ufually  tranflucent^  and  the  cryftals  often  tranfpa- 
renti 

Soft. 

Not  particularly  brittle,  approaching  to  mild. 

Has  a  flight  degree  of  flexibility. 

Eafily  frangible. 

Feels  a  little  greafy  ? 

Not  particularly  heavy,  approaching  to  heavy. 

Specific  gravity. — ^3,517,  Sauffitre  the  younget . — 3,622, 
Hermafin. 


Chemical  CbaraSer. 

Before  the  blow  pipe  it  is  infufible  without  addi- 
tion. 

Constitumt 
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Con^ituent  Parts. 

1 

29,1     to  30,6:^ 

Alumina 

55,0          54,5 

Lime 

2,15            a,oi 

Magoefia 

2,0                2,3 

Oxyd  of  iron 

6,65            6,0 

Water  and  lois 

4,9              4,5^ 

I00|0  I00>0 

According  to  Sauffurt  the  youngir^ 


Ceognostic  Situation. 

It  is  peculiar  to  the  primitiye  mountains,  where  it 
occurs  imbedded  in  talc  Hate,  and  mica  flate,  accom- 
panied with  grenatite. 


Geographic  Situatiotu 

It  is  found  in  Norway ;  in  Scotland,  in  Aberdeen- 
ihire  near  Banchory,  and  in  the  Mainland,  the  larg- 
eft  of  the  Shetland  iflands  * ;  France,  Bavaria,  Alps 
of  Swit^rland,  particularly  in  Mount  St,  Gothard, 
Salzburg,  the  Tyrol,  Carinthia,  Pyrenees,  and  in 
Siberia. 

^  Mineralogy  of  the  ScottUh  iflet* 

3  N  Obfervations. 
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Obfervatlons. 

1.  It  IS  the  link  which  conncds  talc  vith  aSyno- 
litc  and  tremolite. 

2.  The  blue  colour  docs  not  occur  in  any  otl.er 
talcy  fofSl ;  it  is  therefore  charafteriflic  of  kyanite. 

3.  It  was  at  firft  arranged  in  the  flint  genus,  along 
with  the  fpecies  fchorl  ;  as  foon,  however,  as  Wer- 
ner had  an  opportunity  of  examining  it,  he  found 
that  it  was  eflentially  different  from  fchorl»  and  con- 
ilituled  a  diftind  fpecies,  which  by  its  natural  charac- 
ters proved  to  be  a  fpecies  of  the  talc  genus. 

4.  Its  name  is  derived  from  the  blue  colour  which 
fo  remarkably  chara6lerifes  it. 

5.  Varieties  which  have  a  fine  berlin  blue  colour 
and  confiderable  tranfparency,  arc  cut  and  fold  as 
fapphire. 

6.  The  very  pale  varieties  are  fold  for  tremolite, 
but  the  flight  tinge  of  blue  which  always  accompanies 
the  palcft;,  is  a  mark  which  diftinguiflies  it  fiom  tre- 
molite. In  doubtful  cafes  the  geognoftic  charafter  is 
of  afliftance :  tremolite  occurs  ufually  in  limeftouc, 
but  kranite  in  talc  or  mica  flate. 
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TWELFTH    SPECIES- 

Adynolite, 

Strahlftcin- — Werner. 

This  fpecics  Is  by  Werner  divided  into  three  fub- 
fpecies. 


3  N  2  FIRST 
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FIRST    SUBSJ»ECIES. 

Afbeftous  AdjnoUte. 
Albeftartiger  Strahlftein.— fr^?rw^< 

Id.  Wid.  f.479.— Amianthinitey  aod  Metalliform  Afbefioidi 
Kirw.  voL  i.  p.  164.  &c  i67..-»Afbeftartiger  StrahlfleiOy 
E$nm4  b.  i.  f.  4i6.-^'Aibeftoidei  Lam.  t.  2.  p.  371-^ 
Aftlnote,  Hauy.'^hz  Rayonnante  Afbeftiforme,  Brocb. 
t.  I,  p.  JO  4. 

External  CbaraSiers. 

Its  colour  is  greenifb  grey,  which  pafles  on  the  one 
fide  through  mountain  green  into  fmalt  blue,  on  the 
other  through  olive  green  into  yellowifii  and  liver 
brown.  In  fome  varieties  it  approaches  to  blacL 
The  blue  variety  is  very  rare. 

It  occurs  maffive,  difleminated,  and  in  capillary 
cryftals* 

The  cryftals  are  fometimes  elaftically  flexible. 

Internally  its  luftre  is  gliftening  and  pearly  or  ra- 
ther filky. 

Its  fradure  is  intermediate  between  fibrous  and 
narrow  radiated ;  the  latter  is  longitudijuilly  flreaked, 
alfo  ftraight,  fcopiform,  and  ftellular. 

Fragments 
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fragments  wedge  fliaped. 

It  occurs  in  coarfe  and  wedge  ihaped  prifmatic  dif^ 
tin£t  concretions- 
It  is  from  traniIucent*on  the  ed^es  to  opaque. 
Soft  and  vety  foft* 
Brittle* 

Rather  difficuhly  frangible* 
Not  particularly  heavy. 
Specific  gravitj— .2,584^  Rq/cbau.^-^2,^i6,  Bareutb. 


Chemical  CbaraSers. 

Before  the  blow  pipe  it  is  fufible  without  addition 
into  a  black  or  grey  coloured  fcoria* 


Geographic  and  Geognoettc  Situations. 

It  occurs  in  mineral  beds  at  Rafchau  near  Schwart« 
zenberg  in  Saxony,  Bareuth,  and  Bannat  of  Temef* 
war.  That  of  Bareuth  is  faid  to  occur  in  Terpen* 
fme. 


SECOND 
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SECOND    SUBSPECIES. 

Common  AftynoHtc. 
Gemeii^er  Strahlftein. — Werner. 


Id,  Wtd.  f.   480.— Schorlaceous   aftynolite,  and  comme 
afbeftoidi  Kirw.  vol.  i.  p.  168.  and  z66. — Gemeiner 
flrahlftcin,  Eftner.  h.  2.  f.  887. — Id.  Emm,  b.  i.  f.  418. 

— Stralite  commune,  N^.  p.  323 ^ZiUcrthite,  Lam. 

t.  2.  p.  357.  — Aftinote  hexaedre,  Hauy^  t.  3.  p.  74 — 
La  Rayonnantc  commune,  JSrorA.  t.  i.  p.  p.  507. 

External  Chara6lers. 

Its  principal  colour  is  leek  green,  from  which  it 
paffes  on  the  one  fide  through  piftacio  green  *,  olive 
green,  into  liver  brown  ?  on  the  other  into  moun- 
tain green  ?  and  blackifli  green. 

It  ^occurs  maffive  and  cryftallifed,  in  very  oblique 
rhomboidal  fix-fided  prifms,  in  which  the  two  op* 
pofite  lateral  edges  are  obtufe,  and  the  terminal 
angles  truncated  j  or  we  may  confider  it  as  a  very 

♦  The  piftacio  green  variety  is  almoft  always  'cryftallifed,  and 
Werner  fufpeds  that  it  may  prove  a  diftinft  fpecies.  It  is  the 
Thallitc  •£  the  French  Mineralogifti. 

oblique 
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oblique  rhomboidal  four^fided  prifm,  having  Its  acute 
lateral  edges  truncated. 

The  cryftals  are  long,  often  aclcular,  and  Imbedded. 
The  lateral  planes  are  fmooth,  and  often  longitudi- 
nally ftreaked. 

Externally  it  is  fplendent,  internally  fliining,  and 
intermediate  between  vitreous  and  pearly. 

Frafture  moft  commonly  radiated,  from  very 
fmall  to  pretty  broad  radiated,  almoft  always  fcopi- 
formly,  and  diverging  radiated,  feldom  parallel ; 
fometimes  it  is  foliated,  with  an  indiftinft  two  fold 
cleavage. 

Fragments  fometimes  wedge  fliaped  and  fplin- 
tery,  fometimes  indeterminately  angular,  blunt  edged. 

It  occurs  in  wedge- fhaped  prifmatic  concretions,  alfo 
in  large,  coarfe,  and  fmall  grained  diftinft  concretions. 

The  maffive  is  intermediate  between  tranflucent,  and 
tranflucent  on  the  edges,  and  fometimes  even  verges 
on  tranfparent.     Cryftals  tranfparent. 

Semi-hard  in  a  high  degree. 

Pretty  brittle. 

Pretty  difficultly  frangible. 

Not  particularly  heavy,  approaching  to  heavy. 

Specific  gravity,  from  3|000,  to  31310.  Kir*wan. 


Chemical  CharaSlcrs. 

It  is  fufible  without  addition,  into  a  blackiih  fcoria 
according  to  Wiedenman,  but  according  to  Lellevre 
into  a  graylfti  black  enamel. 

Cinstiiuent 
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Constituent  Parts.  ^ 

Silica  64,0 

Magnefia  20,0 

Alumina  2,J 

Lime  9,3 

Iron  4iO 

ICOjO 

Bergptan  Opufc.  t.  4.  p.  xyi. 


Geognostic  Situation. 

The  maflive  variety  occurs  in  beds^  in  primiti?e 
mountains,  accompanied  with  different  fpecies  of  ore, 
as  lead  glance,  magnetic  iron  (tone,  and  iron  pyrites. 
The  cryftallifed  varieties  are  found  in  granular  lime- 
flone,  talc  flate,  and  in  veins  of  the  oldeft  formation. 


Geographic  Situation. 

Saxony,  as  at  Ehrenfriederfdorf,  Giefliubel,  Ty- 
rol, Salzburg,  Switzerland*  Piemont,  Norway,  and 
Scotland,  as  in  Glenelg,  oppofite  the  ifland  of 
Skye,  and  Fula,  the  moft  remote  of  the  Scottifli 
ifles  ♦. 

*  Mineralogy  of  the  Scottifh  iflei* 

Obfervatistu 
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Obfervation. 

The  green  ichorl  of  Romd  d'Lide,  the  delphinite 
•f  Sauflurev  the  th<)llite  of  La  Metherie,  the  epidols 
of  Hauy^  appear  to  be  only  varieties  of  this  fub^ 
Ipecias. 
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THIRB    SUBSPECIES. 

Glaffy  Aftynolitc. 
Glafartigcr  Strahlftein. — Wern^. 


Id.  Wid.  f.  483 — Glaflj  aaynolitc,  Kirw.  Tol.  i.  p-  1681 
— Glafartigcr  ftrahlftein,  Eftnery  b.  2.  f.  893. — Id.  Enwu 
b.  I.  f.  422 — Strallte  vetrofa^  Nap.  p.  326— La  Rtjo*. 
nantc  vitreufe,  Brocb.  t.  p.  510. 


External  CbaraSlers. 

Its  principal  colour  is  mountain  green  of  rarioua 
degrees  of  intenfity,  which  pafles  on  the  one  fide  in- 
to greenifh  grey  and  greenifh  white,  on  the  other 
into  emerald  green,  and  dark  grafs  green  ? 

Occurs  maffive,  or  in  thin  fix  fided  acicular  cryf- 
tals. 

Luftre  fhining,  and  vitreous. 

Frufturedelicately  and  coarfelypromifcuous  fibrous, 
^nd  narrow,  fcopiformly  diverging  radiated,  feldom 
parallelly  radiated. 

Fragmcais 
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Fragments  fplintery  and  wedge  (haped. 
Thick  prifmatic  diftinft  concretions,  inclofc  fm^- 
Icr  ones  of  the  fame  kind. 
Strongly  tranflucent. 
Brittle. 

Eafily  frangible. 
Has  crofs  rents. 

Semi-hard,  approaching  to  foft. 
Not  particularly  heavy. 
Specific  gravity  according  to  Kinvan,  is  from  '^,950,  to 

Its  geognoftic  and  geographic  fituations  are  nearly 
the  fame  as  the  preceeding  fubfpecies. 


Ob/ervaiion. 

The  foiCIs  of  this  fpecies  appear  to  pafs  into 
hornblende,  afbeft,  and  tremolite.  Thus  afbeftous 
ad[ynolite  feems  to  pafs  into  amianth,  the  blacki(h 
green  variety  of  common  aftynolite  appears  to  be 
intermediate  between  aftynolite  and  hornblende,  as 
is  (hown  by  its  colours,  luftre  and  hardnefs  ;  and  the 
greenifh  white  variety  of  glaffy  aftynoUte,  verges  on 
glafly  tremolite. 


THIRTKENTII 
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THIRTEENTH    SPECIES,      - 

Tremolite. 

Tremolith.— JfVrwf. 

Werner  divides  this  fpecies  into  three  fublpcdes^ 
If  Albeftous  Tremolite*  t^  Common  TremoEte. 
3*  Glaffy  Tremolitc. 


^flRST    SUBSPECIE§, 

Afbeftous  TfemoKtc. 
Afbeftartigcr  Tremoiitli,— fTrr/y/r. 

fd.Emm.  b.  I.  f.  435.  Id.  ^ftner,  b.  a.  f.  893.~LaTre. 
molith  afbeftiforme^  Brocb.  t,  i.  p.  514. 

Mxtemal  Char  oiler i. 

Its  colours  are  yellowilh  white,  'alfo  greyifli  white, 
^di&  white,  and  ^eeniih  white. 

Internally 
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Occurs  maf&ve^  and  in  capillary  and  acicular  crys- 
tals. 

Internally  its  luftre  is  gUftenIng,  fometimes  border- 
ing on  glimmering,  fgrnetimes  J)afEng  to  (hining,  and 
is  pearly, 

Fradure  moft  generally  ^HcaEt6ly,  ftraight,  and 
fcopiformly  diverging  fibrous. 

Fragments  fj^ntery  and  wedge  fhaped. 

Occurs  in  diftin£k  conpretions,  which  arc  wedge- 
fliaped  prifmatic,  palling  into  granular,  and  are  pro- 
mifcuous. 

Only  tranflucent  on  the  edges,  but  approaches  to 
tranflucent,  when  it  borders  on  the  following  fi|b- 
(pecies. 

Very  fofr. 

Eafily  frangible. 

Mild. 

Not  particularly  heavy. 


SECOND 
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SECOND    SUBSPECIES. 

Common  Tremolite. 

Gemeiner  Tremolith* — Werner. 

Id,  Eftmr^  b.  2.  f.  901.   Id*  Emm.  h.  i.  f  4%6 Gram- 

matitc,  Hauj  ? — La  trempUthe  commuocy  Broch.  t.  u 


External  Cbarailers. 

Its  colours  are  greyifh,  greeniih,  yellowlfli  and 
rcddiffi  white.  The  greenifli  white  pafles  into  pale 
alparagus  green ;  and  the  greyifh  white  Into  dark 
fmoke  grey.  It  probably  alfo  occurs  bluifh  grey? 
when  verging  on  kyanite. 

Occurs  fometimes  maffive,  fometimes  in  long  and 
very  oblique  four-fided  prifms,  in  which  the  obtufc , 
lateral  edges  are  fometimes  rounded  off,  fo  that  the 
cryftal  has  a  reed-like  afpeft;  fometimes  they  arc 
bevilied,  and  the  bevilling  planes  are  fet  on  the  acute 
lateral  edges  ^  and  fometimes  the  lateral  edges  are 
truncated. 

The  cryftals  are  middle  fired,  longitudinally  ftrcak- 
ed,  promifcuoufly  aggregated,  and  are  imbedded. 

Occurs 
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»  Internally  its  luftre  ig  fhining  and  gliftening,  and  is 
j)early. 

Fracture  fometimes  broad  radiated,  fometimes  fo- 
liated ;  both  are  (treaked,  and  the  foliated  appears  to 
have  a  two  fold  longitudinally  interfe&ing  cleavage, 
whence  the  frafture  has  a  longitudinally  ftreaked  fur- 
face.  The  radiated  is  promifcuous  and  fcopiformly 
radiated. 

Crofs  fradure  uneven* 

Fragments  indeterminately  angular,  and  approach 
fometimes  to  the  cubical. 

The  mafiive  occurs  in  large  and  coarfe  grained 
diftinft  concretions,  which  fometimes  approach  to 
the  wedge-ihaped  prifmatic. 

Tranflucent,  but  the  cryftallized  fcmi-tranfparcnt.  , 

Semi-hard. 

Pretty  eafily  frangible. 

ijTot  particularly  heavy. 
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THIRD    SUBSPECIES. 

» 

Glafiy  Trcmolitc, 

Glafartiger  Trcmolith, — Wertur. 

Id.  PJIner^  b.  a.  f.  907*    Id.  Emm.  b«  z.  f,  429. — Ia  Tit-* 
molithe  vitreufci  Broch^  t.  t.  p.  516* 

External  CbaraSirs. 

Its  colours  are  yellowifh,  reddiih,  greytfli  and 
greetiiih  white. 

Occurs  mafTive  and  cryftallised. 

Internally  its  luftre  is  ihining^  paffing  to  gliftening, 
and  is  pearly. 

Fra^ure  very  narrow  radiated,  which  fomedmes 
inclines  to  fcopiformly  diverging,  and  fometimes  ap- 
proaches to  fibrous. 

It  has  parallel  oblique  crofs  rents,  refembling 
fchorlous  beryll. 

Fragments  mod  ufu^flly  fplintery. 

It  is  compofed  of  very  thin  prifmadc  concretioms, 
which  are  again  colleded  into  very  thick  prifmadc 
concretions.  The  latter  are  rather  wedge-fhaped, 
and  are  promifcuous. 

Tranfluccnt. 

Soft 
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Very  ctfily  frangible. 

Brittle. 

Not  particularly  heavy. 


Chemical  CbaraSers. 

Before  the  blow  pipe  it  melts  without  addition  into 
a  cellular  white  coloured  fcoria. 


Constituent  Parts. 

Cilica  65^00 

Magnefia  10,33 

Lime  1 8,00 

Oxjd  of  iroft  0,16 

Water  and  carbonic  acid    6,30 


99*99 
Klaproth. 


fhyfital  CharaBer. 

Sadd  to  emit  a  phofphoric  light  when  rubbed  in 
the  dark,  which  property  is  denied  by  Count  de 
Boumon* 


3  P  Ceegnoitk 

/Google 


Digitized  by* 


47P  T^C  GENtJS. 


Ceognosilc  Situation. 

V 

Ijt  is  found  principally  In  primitive  mountains,  an4 
is  there  ufually  imbedded  in  limeftone.  It  has  been 
alfo  found  in  rocks  belonging  to  the  floetz  trap  for- 
mation, accompanied  with  prehnite. 


Geographic  Situation. 

Ijt  has  been  hitherto  found  in  the  greateft  beauty 
and  quantity  in  the  mountains,  of  Tremola,  in  the  vi- 
cinity of  St  Gothard  m  Switzerland ;  alio  in  Tran- 
filvania;  the  Tyrol;  Carinthia-,  Bannat  of  Temcf- 
war ;  Moravia  ;  in  the  limeftone  quarries  of  Langen- 
feld  in  the  eleftofate  of  Saxony ;  in  the  Shetland 
iflands,  near  Beith  in  Ayrfliire,  and  in  the  bafaldc 
rock  on  which  the  caftle  of  Edinburgh  is  buih. 


Obfervation^ 

Aftynolite  and  tremolite  are  nearly  allied  ;  one  of 
the  moft  charadteriftic  diflinftions  is  the  green  co- 
Ipur,  which  is  charafteriftic  of  aftynolite,  but  is  rare 
^d  only  very  faint  i^  tremolite.  W«H€r  retnarb 
that  tremolite  is  related  to  adtynolite  in  the  fem? 
manner  as  leuzite  is  to  garnet. 
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SIXTH     G  E  N  U  9. 

CALC    OENUl. 

FIRST    SPECIES. 

Rock  Milk. 

Bergmilch — Werner^ 

Agaricus  mineValis^  WalL  t,  i.  p.  30. — ficrgmilch,  Wid- 
p.  490— Agaric  mineral,  Kirw.  vol,  i.  p.  76 — Berg- 
xnilchy  EJlner^  b.  2.  f,  914.  Id.  Emm.  b.  i.  f.  430.— 
Agaric  mineral,  Nap.  p.  333.  Id.  Lam.  p.  333. — Lait 
demontagne  oal'agafic  mineral,  Brocb.  t.  i.  ?•  5.19  — 
Ghaux  carbonatee  fpongieufe,  Hauy. 
\ 

External  Chara^ers^ 

Its  colour  is  yellowifli  white,  which  fometimes  ap- 
proaches to  fnow  white  and  'greyifli  white. 

3  P  2  Compofed 
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Compofed  of  dull  dufty  particles^  which  are  almoft 
always  weak-y  cohering. 
Feels  meagre,  yet  fine. 
Soils  very  much. 
Light,  neajjy  fwimming: 


Chemical  CbaraSlers. 

It  eflfervefces  powerfully  with  acids,  and  is  alfo 
completely  diflolved  in  it.  It  is  a  compound  of 
calcareous  earth  and  carbonic  acid. 


Geoincstic  and  Geographic  Situations. 

T  IS  found  in  fiflures  and  holes  of  mountains  com- 
pofed  of  floeiz  limeftone,  and  principally  in  Swit- 
zcrland.^ 


Ob/ervation, 

It  appears  to  be  formed  by  meteoric  water  pafSng 
over  limeftone  rocks,  and  afterwards  depofiting,  in 
hoi's  and  fiflures,  the  calcareous  earth  which  it  had 
diiTolved  in  its  courfe; 


SECOND 
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SECOND    SPECIES. 

Chalk. 
Kreide.— PRrrwrr, 


Creta  alba.   Wall.  t.  i.  p.  27.— Krcide,  Wid.  f.  491.— 

Chalk,   Kirw.   vol.  i.  p.  77 Krcide,  Eftner^  b.  »• 

f.  917.    Id.  Emm.  b.  i.  f.  433. — Greta  commune,  Nap. 
p*33i. — Lacraie,  Brocb.  t.  i.  p.  521. 


External  Charaders. 

Its  colour  is  yellowlfti  white,  which  fometimes  alio 
approaches  to  fnow  white  and  greyifii  white. 

It  is  fometimes  marked  with  ycllowilh  brown  fpots. 

Occurs  maffive,  difleminated,  and  as  cruft  cover- 
ing flint. 

Internally  it  is  dull. 

FraftuTc  pretty  fine  earthy. 

Fragments  indeterminately  angular,  blunt  edged. 

Opaque. 

Soils. 

Writes. 

Very  foft,  and  often  pafles  into  friable. 

Feels 
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Rather  mild. 

Very  eaiily  frangible,. 

Feels  meagre,  and  rather  rough. 

Light. 

Specific   gravity. — h3^S*    Kirwan — a>6j7f   Watfo§u^ 
2,2^2,  Mu/cbenbroeck. 


Chemical  Cbara6ter.  - 

It  effervefcesf  ftrongly  with  acids.     It  is  compofed 
almoft  entirely  of  lime  ahd  carbonic  acid. 


Geognosiic  Situation* 

It  conftitutes  a  peculiar  kind  of  formation,  which 
is  probably  one  of  the  neweft  belonging  to  the  floetz 
limeftone.  It  contains  numerous  flinty  petrefaftions, 
which  are  principally  gloffopetrse,  echinites,  peSin- 
ites,  and  chamites.  It  is  alfo  remarkable  for  being 
the  moll  general  repofitory  of  flint,  which  occurs 
cither  diflTeminated,  in  tuberofe-fliaped  mafles,  or  inr 
beds  that  alternate  with  it. 


Geographic  Situaiwrt. 

It  is  found  principally  on  fea  coafts,  as  at  Calais 
and  Dover,  and  fevcral  of  the  Danifli  iflands  in  the 
Baltic,  as  Rugen  and  Seeland.     It  occurs  alfo  in  Po« 

land, 
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land,  9nd  feveral  great  tra£ts  of  conntry  in  the  fouti) 
^f  England  are  conipofed  of  it. 


Ufe. 

It  is  principally  ufed  for  polifhmg  and  deanfing 
petals,  glafs,  &c«  alfo  for  white  crayons. 
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THIRD    SPECIES. 

limeftone* 

Kalkftein. — Werner. 

Werner  divides  this  fpecies  into  the  following  fub- 
fpecies:  i.  Compaft  limeftone.  2.  Foliated  lime* 
ftone,    3.  Fibrous  limeftone.    4.  Peaftone. 


FIRST    SUBSPECIES.: 

Compaft  Limeftone. 

Dichter  Kalkftein.— PT/ra^, 

Of  this  fpecies  there  are  two  kinds,  a.  Commoa 
compad  limeftone.    b.  Roe  ftone. 

0.  Conunon 
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a.  Common  Compact  Limeftone* 

Gcmcincr  Dichter  Kalkfteiii.— ff^r«^r. 

Calcareus  seqoabiEfi^  Wall*  1. 1.  p  z$i..-«]>iefatcr  Kalk- 
fteiQ^  TVtiL^,  494*  Coo^pad  limeftox^,  iTirtp*  voL  x. 
p.  8a.— Gen^ciner  dichter  kalkftein,  Emm^  b.  i.  f.  437. 
— ^Pktra  calcarea  compafta*  Nap,  p.  33.-1— La  pierre  cal- 
cajjf^^XMnpaftc  commune,  Brocb.  t.  i.  p.  523. 

External  CharaSers. 

Its  moft  common  colour  is  grey,  of  which  the  fol- 
lowing varieties  have  been  obfcrved  :  yellpwifh,  blu- 
ifh,  aih  and  fmoke  grey.  The  aih  grey  paffes  into 
greyifli  black,  the  yellowifli  grey  into  yellowiffi 
brown,  and  into  a  colour  bordering  on  cream  yellow, 
and  into  oclire  yellow.  It  alfo  f>ccur8  blood,  ftefli, 
and  peach  bloITom  red,  but  this  latter  colour  is  very 
rare. 

It  frequently  exhibits  veined,  zoned,  griped, 
clouded,  and  fpotted  colour  delineations ;  it  fome- 
times  alfo  prefents  on  the  rents  brown  and  black  co- 
loured arborizations  *• 

•  A  Tcry  beautiful  afh  grey  variety,  whi<ili  is  found  in  Carin- 
thia,  (hews  a  pearly  variegated  pky  of  colours,  wh^act  it  is' called 
^    opaiefcent  marble. 

39.  *  It 
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It  occurs  moil  commonly  maflive,  alfo  in  rolled 
pieces,  in  a  variety  of  extraneous  external  fhapes,  and 
ill  large  tables  (as  that  of  Pappenheim). 

Internally  it  is  dull. 

Fradure  fmall  and  fine  fplintcry,  which  pafles 
fometimes  into  large  and  flat  conchoidal,  fometimes 
into  uneven,  which  approaches  to  earthy.  One  ta- 
riety  has  a  tendency  to  the  flaty  fradure* 

Fragments  indeterminately  angular,  more  or  Icfs 
iharp  edged. 

'J'ranfluccnt  on  the  edges. 

Semi-hard.  • 

Brittle. 

l^retty  eafily  frangible^ 

Not  particularly  heavy. 

Specific  gravity. — From  2,600  to  2,700- 


Constituent  Parts. 

It  is  principally  compofed  of  lime  and  carbonic  acid, 
^nd  a  fmall  portion  of  iron,  alumina,  and  inflammable 
matter. 


Geognostic  Situation. 

This  foflil  conftitutes  feveral  very  diftind  and 
highly  characleriftic  formations,  concerning  which 
a  full  detail  will  be  given  in  the  Geognoiie,  at  pre^ 

tot 
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fent  I  fliall  only  remark,  that  it  is  almofl:  entirely 
confined  to  the  fioetz  mountains* 


Geographic  Situation. 

It  occurs  in  the  fandftonc  and  coal  formations  of 
Saxony,  Bohemia,  Bavaria,  Sweden,  France,  Eng- 
land, Scotland,  &c. 


Ufe. 


It  is  frequently  ufed  for  building  and  the  making 
of  roads,  .When  by  burning  it  is  deprived  of  its 
water  and  carbonic  acid,  it  is  ufed  for  mortar,  and  in 
this  ftate  it  is  alfo  employed  by  the  foap-maker,  the 
tanner,  and  the  farmer ;  it  is  alfovery  often  ufed 
as  a  flux^  in  the  redu£tion  pf  fuch  ores  as  are  difH« 
cultly  fufible,  by  reafon  of  an  intermixture  of  filica 
and  alumina* 

The  florentine  arborelcerit  marble,  which  is  a  va- 
riety of  this  kind,  is  valued  for  ornamental  purpofes  ; 
and  the  limeftone  of  Pappenheim,  when  it  rifes  in 
thick  tables,  ferves  for  paving  ftones,  grave  ftones, 
and  becaufe  it  does  not  alter  its  fhape,  it  is  fometimes 
employed  in  the  poliihing  of  plate  glafs  for  mirrors. 


3  0^2  Obfervaii$fu 
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Ol^ervatkiu 
The  bluiih  grey  variety  often  pafies  into  marie.. 


b.  Roeftone. 


Roogenftein.— #!?r«r. 

St  la^Htes— .Oo'tthtis  var,  I.  e.  d.  Walt.  t.  a.  p.  3S4.— 
Roo^cnftdn,  IVid.  f  511. — Orifomi  lhneftone»  ffiri». 
Tol.  I.  p.  91-— Roogenftein,  Efiner^  b.  2«  £  piS*-* 
U.  Etnm  b.  t.  f.  441.— Tafo  ooHcico^  JNi^  p.  353<^ 
L*ooltUy  ^ronk  t%  z.  p.  j)9. 


Exterrud  Char§6lirs^ 

Its  colour  18  hatr  brown  and  chefhnt  brown,  bat 
the  coniidcrable  quantity  of  marie  which  it  <K)ntiiitr 
makes  it  yellowifh  grey  and  alh  grey. 

Is  maflire* 

Internally  dull. 

Frafture  fine  fplintery,  but  it  is  very  difficult  to 
obferve,  on  account  of  the  fmallnefs  of  the  diitinft 
concretions* 

The 
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The  fragments  in  the  large  are  md^erminatelf 
angular  and  very  blunt  edgfsd. 

It  is  compofed  of  (mall  and  fine  grained  globular 
di(Un&  concretions ;  the  fmall  grained  include  or 
are  compofed  of  fine  grained  concretions^  which  aro 
compofed  of  concentric  lamellar  concr«tioiW»  as  ia 
the  pea  (lone* 

Opaque,  or  at  the  utmoft  only  tranflucent  on  the 
edges 

Semi-hard* 

Brittle. 

Very  eofily  frangible. 

Not  particularly  heavy; 


Ceegnostic  SHmtwu 

It  occurs  in  beds,  which  are  interpofed  between 
ftrata  of  fand  (lone,  that  belong  to  the  fecond  land 
fione  fonnation. 


Geographic  Situafim. 

It  is  found  in  confiderable  quantity  in  the  province 
of  Thuringia  in  Saxony^  as  at  Eifleben,  Arterm, 
Sangcphaufen,  Klufteroda,  &c. 
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Ufe. 

It  is  ufed  as  a  manure,  but  oti  account  of  its  eafjr 
difintegration,  it  is  never  employed  for  building,  aad 
its  marly  nature  renders  it  unfit  for  mortar. 


Obfervation. 

It  was  for  a  long  time  confidered  to  be  an  aggrega- 
tion of  petrified  fifh  roes,  and  afterwards  it  was,  by 
many  mineralogifts,  defcribed  as  a  conglomerate, 
formed  by  the  union  of  rolled  pieces  of  limeftone  by 
a  marly  cement.  It  is  fcarcely  neccffary  to  fay  that 
thefe  opinions  are  completely  erroneous,  and  that  the 
firudure  of  this  fof&l  is  owing  to  cryflallization. 
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SECOND    SUBSPECIES. 


Foliated  Limeftone. 


Blaettriger  Kalkftein.— jr^r;7^r» 


This  fubfpecies  is  by  Werner  divided  into  two 
funds,     a.  Granuls^  limeflone*      i.  Calc  fpar. 


a.  Foliated 
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a.   Grrnular  Limeftone, 

Korniger  Kalkftdiu-^IWrrwr* 

Calcarens  micans.  Wall.  t..  t.  |u  116.— Calctreos  ineqn»- 

bilisy  Id,  p.  1 28 Marmor  unicolor  album.  Id.  p.    33. 

— Kornigcr  kalkilein,  Wid.  f.  496 ^Foliited  and  granu- 
lar limfillonf,  Kirw.  jol.  I.  p.  84. — Kornigcr  kalkftein, 
Efiner^  b.  2.  f.  931.  Id.  Emm,  b.  i.f.  445. — ^Pierre cal- 
caire  grenue,  Broch.  t.  i.  p.  531* 

External  CharaSers. 

Its  moft  common  colour  is  white,  of  which  it  prc- 
fcnts  the  following  varieties  :  fnow  white,  yellowiih 
white,  greyifli  white,  and  greenifli  white,  feldom  red- 
difh  white.  From  greyi(h  white  it  palTes  into 
bluifh,  gretnifh,  ..(h,  and  fmoko  ^rey,  and-from  the 
fmoke  grey  into  grcyid)  black  From  the  reddifli 
white  it  paiT^s  into  pearl  grey  a])d  flefli  red,  and  from 
yellowiih  white  into  cream  yrliow.  From  green- 
ilh  white  it  paflls  into  fiflun  and  olive  green. 

It  is  generally  uniform,  Lldom  marked  with  fpot- 
ted  and  clouded  delineations. 

Maffive. 

Internally  it  alternates  from  fliining  to  gliftenin^ 
and  glimmering,  fome  varieties  even  approach  to 

fplendent) 
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fplcndent,  and  is  intermediate  between  pearly  and 
vitreous. 

Frafture  foliated,  and  fohietimes,  on  account  of 
the  finenels  of  the  grains,  it  appcirs  fplintery. 

Fragments  indeterminately  angular  blunt  edged. 

It  occurs  almoft  always  in  granular  diflinft  con- 
cretions, which  are  coarfe,  fmall,  and  fine  grained  ; 
the  latter  pafTes  into  compafl,  and  fometiraes  is  only 
diftinguiflied  by  its  glimmering. 

Almoft  always  more  or  lefs  tranflucent,  and  the 
black  variety  is  only  tranflucent  on  the  edges^ 

Semi-hard. 

Brittle. 

Eafily  frangible. 

Not  particularly  heavy. 

Specific  gravity — 2,700  to  a,8oc. 


Chemical  charaBer. 

It  ufually  effervefces  witli  acids,  and  is  purer  than 
common  limeftpne. 

Geognostic  Situation. 

It  i$  peculiar  to  the  primitive  and  tranfition  moun^ 
tains,  and  occurs  but  rarely,  and  only  in  fingle  beds 
in  the  floetz  formations.  The  oldeft  granular  lime-* 
ftone  in  which  the  concretions  are  very  diftincl,  oc* 
ciira  in  gneifs ;  but  in  the  newer,  which  is  found  ia 

3  R  th# 
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the  tranfiiion  rocks,  the  concretions  iare  fcarcely  vi- 
fible.  The  interefting  conclufions  which  Werner  hai 
drawn  from  this  fad  will  be  detailed  inthc  Geognofie. 
It  has  frequently  other  fpffils  imbedded  in  it,  and 
of  thefe  the  following  occur  mod  frequently  :  mica, 
hornblende,  aflynolite,  afbeft,  quartz,  ferpentine, 
lead  glance,  blende,  iron  pyrites,  and  magnetic  iron 
ftone. 


Geographic  Situation. 

The  fnow  white  variety  is  found  peculiarly  beautiful 
at  Carrava  in  Italy,  where  it  is  quarried,  and  from  thence 
diftributed  over  Europe  for  the  purpofes  of  ffatuary. 
The  white  marble  of  Paros  in  the  Hellefpontic  Archi- 
pelago, has  been  long  celebrated  on  account  of  its 
fitnefs  for  fculpture  and  other  ufeful  and  ornamental 
purpofes.  The  archite£lpnic  marbles  are  generally 
marked  with  various  colour  delineations,  and  are 
fufpefted  by  Werner  to  belong  principally  to  the 
tranfition  rocks.  They  are  found  in  the  Harz,  and 
in  other  countries  where  tranfition  rocks  occur. 

In  Scotland  we  have  feveral  marbles  or  granular 
limeflones,  which  are  remarkable  for  their  beauty. 
Of  thefe,  the  marble  of  'tiree  is  the  moft  noted ;  and 
next  in  confideration  are  thofe  of  Sutherland,  Port. 
foy,  and  Ifland  of  Skye  •. 

•  Mineralogy  of  the  Scottilh  iflcsw 

Ufe. 
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Vfe., 

It  IS  employed  for  the  fame  purpofes  as  common 
compaft  limeftone,  but  on  account  of  its  granular 
frafture,  its  higher  degree  of  tranfparency,  and  its 
greater  variety  and  beauty  of  colour,  is  has  alfo,  from 
time  immemorial,  been  ufed  by  the  ftatuary  and 
architeft. 

The  hiftory  of  all  the  varieties  of  marbles,  with  the 
account  of  their  individual  ufes,  value,  &c.  will  be 
given  in  the  volumes  of  this  work  that  treat  of  Oeco- 
pomical  JVJineralogy. 


Ohfervaiion. 

Tournefort,  in  his  voyage  to  ihe  Levant,  informs 
us  that  M.  Lauthier,  fecretary  to  the  King  of  France, 
had  in  his  poffeflion  a  flexible  fandftone ;  fince  that 
time,  fimilar  varieties  have  been  imported  from  Brazil; 
and  more  lately,  M,  Fleuvian  de  Pelvue  has  difco- 
vered  varieties  of  granular  limeftone  that  poflefs,  in 
an  eminent  degree,  the  fame  property.  He  has  fuc- 
ceeded  in  rendering  common  granular  limeftone  and 
granular  quartz  completely  flexible,  by  expofing  them 
to  a  certain  degree  of  heat. 


R  2  b,  Calc- 
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b.  Calc-fpar. 
Kalkfpath. — JVernef. 


Spathum,  Wall,  t,  i.  p.  140.  —  Variety  of  kbmiger  kalk- 
llein,  IVid.  f.  427 — Common  fpar^  KJrw.  voL  i.  p.  8$. 
— Kalkfpath,  Ejher.  b.  2.  f.  941.  Id.  Emm,  b.  i.  f.  455. 
— Spatho  calcareo,  N^ip.  p.  341.  —  Calcaire  criftallife, 
Lam.  t.  I.  p.  29— Chaux  carbonatee  criftallifec,  jHbtfjr. 
t.  2.  p.  127. — Le  fpath,  calcaire,  Brocb.  t.  I.  p.  536. — 
Calcareous  fpar  of  Britilh  miueralogifts. 


External  Chara^ers. 

Its  principal  colour  is  white ;  it  occurs  alfo  frc- 
fl^uently  grey,  green,  fetdom  yellow,  and  very  feldom 
rofe  red,  and  pale  violet  blue.  '1  he  mod;  common 
varieties  of  white  are  greyiih,  yellowifh  and  greenifli 
white,  alfo  reddifli  white,  but  that  is  rare ;  the  varie- 
lies  of  green  are  olive,  afparagus,  piftacioj  and  leek 
green,  which  latter  paffes  into  greenifli  grey. 

From  yellowifh  white  it  paffes  into  wax  and  honey 
yellow,  which  fometimes  approach  to  wine  yellow^ 
and  pafs  into  yellowifli  grey. 

From  reddifli  white  it  paffes  into  pearl  grey,  even 
into  light  violet  blue,  but  the  red  and  blue  appear  to 
be  accidental  varieties. 

On 
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'  On  the  farface  of  the  cryftallized  varieties  (we 
miift  e:^cept  grey  and  red),  a  play  of  colours  is  to 
be  oblerved.  .The  prilmatic  varieties  are  ufoally  yel- 
low,  and  of  all  the  colours  the  yellowifh  and  greeniflx 
are  the  mod  chara£teri(lic. 

Befides  maiEve  aad  diffeminated,  it  occurs  alfo  in 
crufts,,  ftala&itical,.  in  globular  and  amygdaloidal 
fta{)ed  pieces,  in  dirufes,.  aad  kidney  fhaped ;  but  it 
occurs  moft  frequently  cryftallized^  aad  prefents  a^ 
great  variety  of  cryftallizations. 

It  poflefles  three  fundamental  6gures  to  which  all 
jts  other  cryftallizatioDS  can  be  referred,  thefe  are  the' 

I.  Six-fided pyramid. 

3.  Six-fided  prifoi,  and 

3.  Three-fided  pyramid. 


I.  §lKft(kd  Pyramid. 

When  perfeft  it  is  acute,  and  three  alternate  la- 
teral edges  are  more  obtufc  than  the  others.  It  oc- 
curs, 

1 .  Simple,  and  this  is  either  ereft  or  inverted. 

The  inverted  has  three  cylindrical  concave,  and 

three  inwardly  bent  lateral  planes,  and  on 

the  upper  extremity  it  is  flatly  acuminated 

by  three  planes,  which  are  fet  on  the  cylin- 

drically  concave  lateral  planes. 

^.  Double,  where  the  lateral  planes  of  the  one  arc 

obliquely  fet  on  the  lateral  planes  of  the  other, 

jn  fuch  a  manner  that  the  edges  of  the  com- 

men 
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mon  bafis  form  a  zigzag  line,  and  the  more 
obtufe  lateral  edges  of  the  one  are  oppofed  to 
the  lefs  obtufe  lateral  edges  of  the  other  pyra- 
mid.   Of  this  figure  the  following  varieties 
occur : 
a*  The  extremity  of  the  pyramid  is  fometimes 
more  or  lefs  deeply  and  flatly  acuminated 
by  three  fomewhat  convex  planes,  whick 
are  fet  on  the  more  obtufe  lateral  edges  ? 
k.  The  angles  of  the  common  bafe  are  often 
more    or  lefs  deeply  truncated.      When 
the  truncating  planes  become  fo  large  that 
they  touch  one  another,  the  tranfitioji  into 
the  fix-fided  prifm  is  formed. 
f.  ITie  lefs  obtufe  edg^s  are  fometimes  bevilled, 
and  the  extremities  fometimes  more  or  lefs 
deeply  truncated. 
(/.  If  two  double  fix-fided  pyramids  penetrate 
one  another  in  the  direction  of  their  axis, 
and  one  of  them  is  turned  around  a  fixth 
of  its  periphery,  fo  that  the  lefs  obtufe  la- 
teral edges  of  the  one  cryftal  come  to  be 
oppofed  to  the  lefs  obtufe  lateral  edges  of 
the  other,  the  refult  is,  a  twin  cryftal,  re- 
prefenting  a  double  fix-fided  pyramid  hav- 
ing three  alternate  re-entering  angles  at  ihc 
common  bafe,  where  the  more  obtufe  la* 
^eral  edges  are  oppofed  to  one  another. 


a,  5wr- 
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2.  SiX'ftdtd  Prifm. 

It  occurs  ufually  with  three  alternate  lateral  planes 
broader  than  the  others,  and  rather  acutely  acumi- 
tiatedby  fix  planes  which  are  fet  on  the  lateral  edges, 
and  the  acuminating  planes  meet  alternately  under 
more  obtufe  angles. 

a.  The  fame  prifm  a  fecond  time  flatly  acuminated 

by  three  planes  which  are  fet  on  the  alternate 
obtufe  lateral  edges  of  the  6rft  acumination- 

b.  When  the  planes  of  the  fecond  acumination  en- 

large themfelves  fo  much  that  thofe  of  the 
firft  entirely  difappear,  thence  refults  the  fix- 
fided  prifm  flatly  acuminated  by  three  planes, 
which  are  fet  on  the  alternate  and  alternating 
lateral  planes* 

c.  The  apex  of  the  acumination  is  often  more  or 

lefs  deeply  truncated,  which  produces  the  fix- 
fided  prifm  in  which  the  alternate  and  alter- 
nating terminal  angles  are  truncated. 

d.  When  the  truncation  of  the  apex  becoaiex  fo 

large  that  all  traces  of  the  acumination  difap- 
pear, the  perfeft  fix-fided  prifm  is  formed. 

e.  When  the  prifm  becomes  lower,  it  piiffes  into 

the  fix  fided  table,  which  is  often  extremely 
thin. 


Three-' 
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3,  Three-Jided  Pyramd. 

!•  Simple    thre«.fided   pyrantid,   whofc   fiimmit 
angle  i*  of  all  degrees  of  magnitude,  from 
obtufe  to  acute. 
2.  If  the  angles  of  the  preceding  figure  are  fo 
deeply  truncated  that  the  angles  ctf  the  trun- 
cating planes  meet  each  other,  an  oftaedron 
is  formed. 
3*  The  pyramid  is  often  dooMe,    in  w!»ch  cafe 
the  lateral  planes  of  the  one  pyramid  arc  fet 
on  the  lateral  ^dges  of  the  other.    It  prefents 
the  following  varielies^ 
a^   Flat  double  fix4ided  pyramid,   which  has 

fometimes<:onvex  lateral  planes. 
b.  If  a  number  of  thefe  flat  or  obttrfe  pyramids 
are  piled  on  one  another,  there  is  formed  a 
fiX'fided  prifm  acuminated  by  three  planes, 
which  are  fet  on  the  alternate  and  alter- 
nating  lateral  pLmcs. 
r.  When  this  pyramid  becomes  *^'ery  obtufe  it 

gives  rife  to  the  lens. 
d.  When  the  fummits  of  the  pyramid  become 
iefs  obtufe,  and  approach  to  right  angles,  a 
figure  differing  but  little  from  the  cube  is 
formed. 
e-  When  the  fummits  become  ftill  more  acute, 
an  acute  double  three-fided  pyramid  is 
formed. 

/.  The 
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/•  The  acute  double  three-fided  pyramid  is  fome- 
times  truncated  on  the  lateral  edges,  fome- 
times  bevilled  ;  in  the  latter  cafe,  when  the 
bevilling  planes  become  fo  large  that  the 
original  ones  are  very  fmall,  or  even  difap- 
pear,  the  refult  is,  an  acute  double  three- 
fided  pyramid,  having  its  plane  length-wife 
divided,  or  it  is  a  double  fixfided  pyramids 
^.  If  the  fummits  of  the  double  fix-lided  pyra- 
mid are  deeply  truncated,  it  gives  rife  to 
the    fix-fided  table,    having    its    terminal 
planes  fet  on  alternately  in  oppofite    di- 
redions. 
The  cryftals  are  aggregated  in  a  variety  of  fhapes ; 
thus  the  flat  double  pyramids  are  fometimes  difpofed 
in  rows,  globularly,  or  rofe-Iike.  The  fix-fided  prifms 
are  fometimes  fcalarwife,  fcopiformly  and  globularly 
aggregated. 

The  acute   three-fided  pyramids   are   fometimes 
hollow. 

The  lateral  planes  of  the  cryftals  are  commonly 
fmooth  and  fhining  and  fplendent ;  fometimes  alfo 
gliflening  and  dull. 

Internally  its  luftre  alternates  from  fplendent  and 
fpecularly  fplendent  to  fhining  and  gliilening,  and  is 
mod  commonly  vitreous,  which  in  fome  varieties  in- 
clines a  little  to  refinous,  in  others  to  pearly.  In  gene- 
ral the  intenfity  of  the  luftre  corrcfponds  with  the 
tranfparency.  It  is  fometimes  pretty  perfedly  pearly 
on  the  furface. 

3  S  Frafturc 
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FraSure  almoft  always  perfeSly  foliated,  moft 
commonly  ftraight  foliated,  feldom  fpherically  curved 
foliated.  It  (hews  a  threefold  cleavage.  Somedmoi 
ha$  a  concealed  foliated  fradure. 

Fragments  rhomboidal. 

'1  he  maffive  occurs  in  very  large  and  coarfe  grain- 
ed diftindt  concretions,  feldum  fmall  grained ;  alfo 
in  thick  and  thin  prifmatic  diverging  and  in-' 
terfefting  concretions,  which  are  obliquely  longitudi- 
nally ftreaked ;  alfo  in  wedge-fhaped  prifmatic  con- 
cretions, which  are  alfo  deeply  and  obliquely  ftreaked. 

1  he  mallive  varieties  are  tranflucent,  and  fometimes 
even  tranfparent.  Cryftals  tranlparent  and  femitranf- 
parent.  The  tranfparent  varieties  arc  alfo  duplicating. 

Semi-hard, 

Brittle. 

Very  eafily  frangible. 

Not  particularly  heavy. 
Specific  gravity. — 1,700. 


Con/lituent  Parts. 

It  is  compofed  of  lime  and  carbonic  acid  in  the 
proportion  of  ^5  to  34  in  the  hundred.  Its  water  of 
cryftallization  is  very  inconfiderable,  being,  according 
to  Bergman,  in  the  100  parts. 
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Phyjicdl  Character. 

Many  varieties  of  calc  fpar,  as  Mr  Hatchett  itiforms 
me,  become  phofphorefcent  when  laid  on  burning 
coal.    Hauy  has  made  a  finiilar  obfervadon. 


Geognosiic  Situation^ 

It  occurs  venigenous  in  almoft  every  rock,  from 
granite  to  the  newcft  floetz  trap ;  it  is  even  found  in 
alluvial  land.  The  veins  are  fometimes  very  new, 
but  others  are  foold  as  to  be  nearly  of  cotemporaneous 
formation  with  the  rocks  in  which  they  run.  It  alfo 
frequently  lines  drufy  cavities. 

Occurs  in  a  great  variety  of  mineral  veins,  and  in 
many  of  them  it  charaderifes  the  formation. 


Geographic  Situation. 

It  is  fo  univerfally  diftributed  that  an  enumeration 
of  its  localities  would  be  unneceffary  in  a  work  like 
the  prefent ;  therefore  I  (hall  only  mention,  that  many 
of  its  moft  beautiful  and  rare'  cryftallizations  are 
found  in  Derbyftiire  in  England,  in  Ireland,  Saxony, 
France  and  Spain;  each  country  affording  peculiar' 
varieties,  which  no  doubt,  in  many  cafes',  correfpond 
with  the  different  mineral  vein  formations  in  the  dif- 
trifts  where  they  occur. 

Obfervati^m 
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Obfenjatims* 

1.  Brochant  remarks,  that  the  Wemerian  defcrip* 
tion  of  calc-fpar  is  not  fufEciently  minute,  and  ther^ 
fore  he  finds  it  neceffary  to  fubjoin  the  cryftalome- 
trical  obfervations  of  Hauy.  However  amufing  the 
minute  meafurements  of  Hauy  may  be,  they  are  of 
little  or  no  ufe  to  the  oryftognoft,  they  cannot  there- 
fore find  a  place  in  this  work.  The  preceding  de- 
fcription  of  calc  fpar,  which  I  have  drawn  up  accord- 
ing  to  the  Wernerian  method,  will  enable  us  not 
only  to  diftinguifti  calc  fpar  from  all  other  fioflils,  but 
to  know  its  mod  remarkable  varieties. 

2.  Brochjint  informs  us  that  the  fine  rhomboidal 
calc  fpar  of  Iceland  is  obtained  by  fplitting  doubk 
fix  fided  pyramids. 

3.  The  rhomboidal  calc  fpar  of  Fontainbleau  differs 
from  the  common  varieties,  by  having  an  intennii:« 
ture  of  fandy  particles. 
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THIRD    SUBSPECIES* 

Fibrous  Limeftone. 

This  fubfpecies  is  divided  into  two  kinds :  a.  Com- 
mon fibrous  limeftone.  b.  Fibrous  Limeftone,  or 
calc  finter. 


a.  Common  Fibrous  Limeftone. 
Gemeiner  Fafriger  Kalkfteio..— JJ^n^r. 

EKternal  Characters. 

,Its  colours  are  greyifh,  reddifh,  and  yellowifli  white. 
Occurs  maffive. 

Its  luftre  is  gliftening,  and  fometimes  ftilning,  and 
is  pearly. 

Frafture  coarfely,  delicately,  ftraight,  and  parallel/ 
fibrous,  which  fometimes  borders  on  radiated. 
Fragments  fplintery. 

more 
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More  or  lefs  tranflucent* 
Semi-hard, 

In  its  other  charaders  it  refembles  the  prece(^iilg 
fubfpecies. 


Ceognostic  Situation. 
Occurs  only  in  fmall  veins* 

Obfervationt.  ^ 

1.  It  has  a  confiderable  refemblance  to  fibrbur 
gypfum,  from  which  it  is  diftinguifhed,  however,  by 
its  fuperior  hardnefs,  and  (harper  afpefb. 

2.  It  has  been  fometimes  confounded  with  zeolite ; 
but  it  is  fuf&ciently  di(lingui(hed  from  it  by  its  inferior 
luftre,  greater  hardnefs  and  fpecific  gravity,  and 
its  never  occurring  with  a  diverging  fibrous  frafturc. 

3.  The  fattin  fpar  found  in  Derby  (hire  belongs  to 
this  kind. 
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*.  Calc  Sinter. 
Kalklinter. — Werner.  '    ' 

External  Chara£lers* 

Its  moft  common  colour  is  white,  of  which  it  pre* 
jBmts  the  following  varieties :  fnow,  greyifh,  greeniib, 
and  yellowifh  white.  The  yellowifli  white  paffes  into 
w^  and  honey  yellow,  and  yellowifh  brown.  It  oc- 
curs alfo  fiiken,  piftacio,  afparagus,  mountain,  an4 
verdegris  green ;  which  latter  paffes  into  (ky  blue. 
Sometimes  it  is  flefh  red,  peach  bloffom  red,  and 
reddifh  brown. 

The  laft  mentioned  varieties  are  rare,  and  receive 
their  colour  from  the  mineral  fubftances  that  occur 
in  the  vein  along  with  them :  thus  the  peach  bloffom 
r6d  is  derived  from  cobalt,  the  verdigris  green  from 
copper,  the  fiikin  green  from  nickel,  and  the  flefh  red 
from  manganefe. 

The  only  colour  delineation  is  the  flriped, 

It  occurs  mod  commonly  mafllve,  alfo  in  many 
particular  external  fhapes,  as  reniform,  botroidal,  tu^ 
bular,  and  coralloidal,  but  more  commonly  flaladi* 
tic,  and  tuberofe. 

Its  furfece  is  either  rough  or  druffy;  and  fre<! 
ijtiently  branches  are  terminated  by  a  cryflal. 

Internally 
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Internally  its  luftre  is  moft  commonly  glimmering, 
fometimes  paffing  to  gliftening,  and  is  pearly. 

Frafture  ftraight,     fcopiformly,    and  ftellularly 
diverging  fibrous ;  and  is  from  very  delicately  fibrous 
to  coarfe  fibrous,  which  is  nearly  radiated. 
^  Fragments  fometimes  indeterminately  angular,  fel- 
dom  fplintery  and  wedge-fhaped. 

It  occurs  moft  commonly  in  curved  lamellar  diftinft 
concretions,  which  are  bent  in  the  direfUon  of  the 
external  furface ;  in  the  ftala£titic  and  tubular  varie- 
ties it  has  cylindrical  convex  concretions.  Some- 
times, although  rarely,  we  find  it  in  large  and  coarfe 
grained  diftinft  concretions. 

More  or  lefs  tranflucent,  and  fome  varieties  ap 
proach  to  femi-tranfparent. 

Semi-hard,  approaching  to  foft. 

Brittle. 

Eafily  frangible. 

JJot  particularly  heavy. 


Geognosiic  Situation. 

It  is  found  ftalaftitic  and  tubular,  alfo  reniform, 
botroidal,  and  in  crufts,  that  hang  from,  or  cover 
the  roofs,  walls,  and  floors  of  caves,  which  arc  ufu^lly 
in  limeftone. 

The  beautiful  coralloidal  variety,  the  flos  ferri  of 
fome  mineralogifts,  is  found  in  veins  of  fparry  iron 
ftone.  From  its  peculiar  external  Ihape,  and  its  oc- 
currence in  dmfy  cavities,  I  am  inclined  to  believe  it 

ought 
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•ught  perhaps  to  be  confidercd,  either  as  a  groupc  of 
cryftaiiine  (hoots,  or  as  an  aggregation  o:  cryflals, 
than  as  ftaiaflitic. 

M.  Patrin,  who  is  advantageoufly  kn  wn  by  his 
mmeralogical  refearches,  adduces  the  fl^s  ferri  as  an 
iDconteftible  proof  of  the  truth  of  the  exploded  opi- 
nion of  the  vegetation  of  (tones. 


Geographic  Situation* 

The  Grotto  of  Antiparos,  the  Baunians  Cave  in 
the  Harz,  and  the  Bahne  in  Switzerland,  all  aflFord 
ftrikmg  inftances  of  calc  fmter.  It  would  be  tedious 
to  give  more  inftances  of  what  occurs  in  alm^it  every 
limeftone  country. 


Ufes. 

When  it  occurs  in  large  maflfes  it  is  ufcd  by  the 
ftatuary  for  many  of  t'^e  purpofes  of  marble.  The 
alabafter  of  the  ancients,  or  what  is  called  oriental 
alabafter,  is  calc  finter.  It  was  brought  from  Arabia 
in  confidcrable  quantities,  and  ufed  principally  for  the 
drapery  of  marble  ftatues.  It  is  (lill  ufed  by  the  Ita- 
lians, and  is  named  by  them  Marmo  Alaibaftrino. 


3  T  Obfcrvati^ni* 
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Obfervathns. 

I.  Brochant  informs  us  that  certaiQ  varictks  of  it 
9re  fo  porous  as  to  allow  water  to  percolate^  and  are 
on  that  account  employed  as  filtering  ftones. 

a.  Many  of  the  great  caves  in  liiTieftone  countries 
are  formed  by  mafles  of  limeftone,  irregularly  heaped 
on  one  another,  aiid  connected  by  calc  (inter. 
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FOURTH    SUBSPECIES. 
Peaftone. 

La  pjicfte  dfc  t)oi5,  oa  la  pifoUte,  Brocb.  t.  I.  p.  555. 

JSfctemal  Chara^ers. 

Its  moft  commoo  colour  is  yellowifli  white,  which 
fomethnes  apptoaehes  to  ftiow  white ;  from  yeliowifli 
white  it  paffes  into  light  yellowiOi  brown. 

Commonly  maffive,  feldom  reniform* 

Internally  it  is  doll. 

Fradure,  when  it  can  be  obferved,  even. 

Fragments  in  the  great  indeterminately  angular 
blunt  edged. 

It  is  compofed  of  fpherically  round  diftinft  con- 
cretions, which  are  coarfe  and  fmall  grained,  and 
fomeiimes  approach  to  fine  grained ;  thefe  are  again 
compofed  of  very  thin  and  concentric  curved  lamel- 
lar concretions. 

Opaque,  or  tranflucent  on  the  edges. 

Soft,  approaching  to  very  loft. 

Not  remarkably  brittle. 

3X2  Very 
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Very  eafily  frpngible. 

Not  particularly  heavy,  approaching  to  light. 


Geographic  and  Geognostic  Situations* 

It  is  found  in  great  maffes  in  the  vicinity  of  the  hot 
fprings  at  CarlibaU  in  Bohemia.  According  to  Wer- 
ner it  is  formed  in  the  following  manner :  Particles 
of  fand  appear  to  be  raifed  in  the  water  by  means  of 
air  bubbles,  and  become  covered  with  calcareous 
earth,  which  is  depofited  around  them  in  lamellar 
concretions  ;  at  length  the  globular  concretions  thus 
formed  acquire  fo  much  fpecific  gravity  that  they  fall 
down,  and  being  agglutinated  give  rife  to  peaftone. 
What  renders  this  explanation  very  probable  is  the 
almoft  conftant  occurrence  of  panicles  of  fand  in  the 
middle  of  the  globular  concretions.  Sometimes,  but 
that  is  a  rare  cafe,  the  interior  of  the  concretions  is 
filled  with  air. 
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FOURTH    SPECIES- 

jSchaum  Earth,  or  Foaming  Earth* 
,  Schaumerdc, — Warner. 


Id.  Emm.  b.  i.  f.  484. — Schaam  K^k,  Lift*  t.  p.  392— r 
Silvery  Chalk,  Kirw.  vol.  i.  p.  78.(— L'ccumc  de  tcrre, 
Brocb.t.  I.  p.  557. 


External  Characters. 

It  has  a  very  light  yellowifli,  nearly  filver 
white  colour,  and  fometimes  approaches  to  greyiih 
whhe. 

Occurs  mai&ve  and  diiTeminated,  alfo  fometimes 
loofe  and  compofed  of  fine  fcaly  particles,  or  inter- 
mediate betvireen  friable  and  loofe. 

Its  luftre  is  intermediate  between  (hining  and 
gliftening ;  the  loofe  varieties  are  glimmering,  and 
intermediate  between  femi-metallic  ^d  pearly,  but  in- 
cliae  more  to  the  latter. 

Generally 
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Fradure  curved  foliated,  fingle  cleaTage,  and  pafles 
into  fmall  fcaly. 

Fragments  indeterminately  angular,  blunt  edged. 

Prefents  large,  coarfe,  fmall,  and  fine  grained  dif« 
dnd  concretions. 

Generally  opaque. 

Soils  a  little. 

Very  foft* 

Mild, 

Moft  generally  completely  friable. 

Feels  fine,  but  not  gfeafy. 

Creaks  a  little. 

Light. 


Chemical  CharaSlers  and  Constituent  Parts» 

It  makes  a  very  briik  effervefcence  with  acids,  and 
is  diifolved  in  them.  According  to  Wiegleb  it  is  a 
compound  of  lime  and  carbonic  acid. 


Geognostic  Situation. 
\i  occurs  in  cavities  of  the  oldeft  fioetx  Umeiloae. 
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Geographic  Siiuatioru 

It  is  found  in  the  neighbourhood  of  Gera  in  the 
foreft  of  Thuringia  j  alfo  in  the  north  of  Ireland  ? 


Obfervation* 

According  to  Werner  it  is  very  nearly  allied  t# 
flats  fp^- 
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FIFTH    SPECIES- 


Slata  Spar- 

Schiefer  Spath. — Werner. 

Id*  Wid.  f.  513.— Argentine,  Kirw.  voL  I.  p.  105?— 
Schifto  fpatho,  Nap  p.  355. — Schiffer  fpath.  Lam*  t.'l. 
p.  385  .*-*Le  fpath  fchifleuz  ou  le  fchiefer  fpath^  Brocl* 
1. 1,  p.  558. 

External  Characters. 

Its  colour  is  milk,  greenifh  and  reddifh  white. 

MafSve. 

Luftre  intermediate  between  (hining  and  gliftening, 
and  is  completely  pearly. 

Frafture  pretty  perfeftly  common  curved  foliated, 
approaching  fomctimes  to  ftraight  flaty,  fometimes  to 
undulating  flaty ;  cleavage  is  fmgle. 

Fragments  flaty. 

Exhibits  fometimes  a  tendency  to  large,  and  coarfc 
grained  difUnd  concretions,  feldom  curved  lamellar 
diftinfl  concretions. 

Tranflucent. 

Soft. 

Intermediate 
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Intermediate  between  mild  and  brittle^ 
Pretty  eafily  frangible. 
Not  particularly  heavy. 


Constituent  Parts^ 
Almofl:  entirely  compofed  of  carbonate  of  lime. 

Geognoliic  Situatiotu 
It  occurs  in  limeftone  beds  in  primitive  mountains. 


Geographic  Situation* 

It  is  found  at  K&mgfberg  in  Norway;;  atBcrgrun, 
near  Schwartzenberg  in  .Saxony,  where  it  is  accom« 
panied  with  lead  glance  and  brown  blende;  and  in 
Cornwall. 
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SIXTH    SPECIES. 

Brown  fpar. 
Braun  fpath« — Werner. 

Spath  perl6,  R.  d.  L.  t.  i.  p.  605.  —  Braunfpath,  WU, 
i.  5i5._Sidcro-calcitc,  Kir%v.  vol.  i.  p.  105.— Brauo- 
fpathy  EJlner^  b  2  f .  999.  Id,  Emm.  b.  i.  f.  79. — Bruoi- 
fpato,  Nap.  p.  356. — Le  fpath  brunilTaiit  on  le  brauo- 
fpatb,  Broch.  t.  i.  p.J^3t 

Werner  divides  this  fpecies  into  two  fiU^fpecies. 
I.  Foliated  brown  fpar. 
%.  Fibrous  brovm  fpar« 
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FIRST    SUBSPECIES. 

Foliated  brown  fpar. 
Blattrlger  braunfpath. — Werner. 

External  CharaRers. 

Its  principal  colour  is  white  and  red.  Of  white 
it  prefents  the  following  varieties,  greyifh,  yellowifh, 
but  principally  reddifh  white  j  from  reddifh  white 
It  paffes  into  flefh  red,  rofe  red,  and  brownilh  red, 
and  into  brown.  The  yellowiih  white  variety  fome- 
times  borders  on  yellow.  Some  varieties  approach 
to  pearl  grey,  others  to  black. 

It  is  fometimes  fpotted,  and  this  is  mod  frequently 
the  cafe  with  the  red  coloured  varieties. 

Occurs  maffive,  difleminated,  globular,  with  tabu- 
lar imprefiions,  and  very  often  cryftallized  in  curved 
and  ftraight  planed  rhombs,  and  in  fpherical  lenfes  ; 
from  thefe  arife  the  following  figures  : 

I.  The  flat  double  three-fided  pyramid  having 

convex    lateral  planes.     It    is  fometimes 

hollow. 

z.  Acute   double  three-fided  pyramid,    which 

is  again  flatly  acuminated  by  three  planes. 

3-  An 
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3.  Oblique  angular  fix-fided  pyramid,  in  which 
the  alternate  edges  are  obtufer  than  the 
others. 

The  lens  occurs  fingle  or  in  rows. 

Surface  of  the  cryftals  ufually  drufy ;  the  rhombs, 
however,  are  fmooth. 

Externally  its  luftre  is  (hining ;  internally  it  alter- 
nates from  fliining  to  fplendent,  but  more  frequently 
gliftening,  and  is  always  pearly. 

Frafture  very  frequently  ftraight,  but  mod  gene- 
rally fpherically  curved  foliated,  and  has  a  threefold 
obliquely  interfcfting  cleavage  like  calc  fpar. 

Fragments  rhomboidal. 
,   Occurs  in  granular  diftind  concretions  of  all  de« 
grees'  of  magnitude,  but  feldom  fine  grained ;  alfo  in 
ftraight  lamellar  concretions,  which  are  very  much 
grown  together. 

More  or  lefs  tranflucent,  paflinginto  tranflucent  on 
the  edges ;  the  cryftals  femitranfparent*. 

Semi-hard. 

Not  particularly  brittle. 

A  little  difficultly  frangible. 

Not  particularly  heavy,  approaching  to  heavy. 

It  is  heavier  than  calc  fpar,  but  lighter  than  heavy 
fpar. 

■Specific  gravity.— .2,837. 

♦  When  the'  tranfparency  it  rery  confidcrable  it  pafTes  int# 
calc  fpar. 


Chemical 
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Chemical  Chara6ler. 

By  cxpofure  to  the  blow  pipe  it  hardens,  and  be- 
comes dark  brownifh  black;  it  eflfervefces  faintly 
with  acids,  if  not  previoufly  pulverifed.  ** 


Constituent  Parts 

.  Carbonate  of  lime  5* 

Oxyd  of  iron  22 

■             Manganefe  28 


xoo 
According  to  Bergman, 


Geognostic  Situation. 

Occurs  principally  in  veins,  and  is  generally  ac- 
companied with  rale  fpar,  and  fparry  iron  ore,  and 
fometimes  with  different  fpecies  of  ore,  as  lead  glance, 
blende,  pyrites,  native  filver,  and  various  ores  of  filver. 
In  the  mining  field  of  Freyberg  it  is.  one  of  the  prin- 
cipal vein  ilones,  and  is  confidered  as  indicating; 
rich  burfts  of  filver  ore. 
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Geographic  Situation. 

It  IS  found  in  the  mines  of  Norway,  England,  the 
Harz,  S^^edcn,  Saxony,  Swabia,  France,  and  Hiin- 

jarvt 


Obfervations. 

1.  It  is  diftinguilhedfrom  calc  fpar,  with  which  it  is 
often  confounded  by  its  particular  fuitc  of  colours, 
lefs  tranfpafency,  complete  pearly  luftre,  greater 
hardnefs,  and  greater  fpecific  gravity. 

2.  The  ftraight  lamellar  rariety  has  been  mlftaken 
for  lamellar  heavy  fpar,  from  which,  however,  it  is 
diftinguiflied  not  only  by  its  inferior  weight,  but  alfo 
by  the  concretions  being  very  intimately  joined  to- 
gether,  which  is  not  the  cafe  with  heavy  fpar. 

3.  On  txpofure  to  the  air  it  changes  to  brown, 
and  even  verges  on  black,  and  the  fame  effeft  is  pro- 
duced  by  heating ;  on  this  account  it  received  the 
name  of  Brown  fpar. 
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SECOND    SUBSPECIES. 

Fibrous  brown  Spar*  , 

Fafrigcr  braunfpath, — Werner. 

Epctemal  Charailers. 

Its  colour  is  flefh  red,  pafling  into  rofe  red. 

Occurs  maffivc. 

Luftrc  gliftening. 

Fradure  ftraight  and  diverging  fibrous,  gcoerally 
rather  coaifely  fibrous. 

Fragments  fplintcry  and  wedge-fhapcd. 

Prefents  indeterminately  angular,  fomctimes  large 
and  coarfe  grained  diftind  concretions. 

In  other  charadcrs  it  refcmbks  the  preceding  fub- 
fpedeSt 

Geographic  Situation. 

It  has  been  hitherto  found  only  in  Hungary  and 
Tranfilvania. 
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SEVENTH    SPECIES. 

Rh6mb*fpar. 
Rautenfpgith. — Werner. 

Bitterfpathy  Wid.  (.  5i8.^^CriftaIlned  mnricalcite,  iBrw. 
vol.  I.  p.  92. — Bitterfpath,  Emm.  b,  3.  f.  353. — Spito 
magncfianoy  Nap.  p.  558.  IJ.  Lam.  t.  2.  p.  347.— Ghaux 
carbonate  magnefi^e^  Hauy.-^lje  fpath  magQefien  oa  k 
bitterfpatb,  Brocb.  t.  x.  p.  560. 

External  CbaraSlers. 

Its  colours  arc  greyifh  and  ycUowiih  white  and  yd- 
owifh  grey,  which  latter  fometimes  pafles  into  pea 
yellow. 

Never  maffive,^  but  always  in  regular  middle  fized 
rhombs. 

Luftre  fplendent,  and  intermediate  between  vit- 
reous and  pearly. 

FraAure  ftraight  foliated,  and  has  a  three- fold  ob- 
liquely interfering  cleavage ;  crofs  fradure  uneven, 
and  imperfectly  and  flat  conchoidal. 

Generally  intermediate  between  tranflucent  and 
femi-tranfparent. 

Semi- 
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Semi.hard. 

Brittle. 

Eafily  frangible. 

Specific  gravity. — 2,480. 


Chemical  Character. 

Before  the  blow  pipe  it  is  infufible  without  addi- 
tion. It  produces  very  little  effervefcence  with  acids, 
even  when  powdered. 


Constituent  Paris. 

Accordmg  to  Klaproth,  l).  1.  f.  304,  it  affords. 
From  the  Tyrol.       From  Sweden. 
Carbonate  of  lime         ,  52  73,0 

Carbonate  of  magnefig  45  25,0 

Oxyd  of  iron  and  manganefe    3  2,^5 


100  ioo,:b5 


Geognostic  Situation. 

Occurs  imbedded  in  rocks  that  belong  to  the  talc 
genus,  fuch  as  chlorite  and  talc  flate. 


3  X  Geographic 
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Geographic  Situation. 

It  is  found  at  Brienz  in  Switzerland  j  in  the  moun- 
tains of  the  Tyrol  and  Salzbourg  ;  and  at  Taberg  in 
Wermcland  in  Sweden.  It  occurs  alfo  in  chlorite 
rocks  on  the  banks  of  Loch  Lomond  in  Scotland. 


Obfervations. 

I.  Brochant  and  other  French  mineralogifts  are  of 
opinion  that  this  fpectes  and  brown  fpar,  are  merely 
accidental  varieties  of  calc  fpar.  That  this  opinion  is 
unfounded  mud  be  evident  to  every  one  who  com- 
prehends fully  the  preceding  Wemerian  defcripti<Mis. 

1.  The  ycllowifti  variety  approaches  to  fparry  iron 
(tone. 

3.  It  is  named  rhomb  fpar  from  ifs  cryftallization ; 
its  former  name  bitter-fpar,  inthnated  chaR  k  coiitained 
magnefian  earth. 
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EIGHTH    SPECIES* 

Schaalftone. 
Schaalftcin. — Werner* 

External  Cbara^ers. 

Its  mod  common  colour  is  greyifh  white,  which 
fomctimes  pafies  into  gjreenifh  and  yellowifli  white, 
and  reddifli  white. 

Occurs  maffive* 

The  luftre  of  its  principal  fra£ture  is  fhining  and 
nearly  pearly. 

Principal  frajftiu-e  foliated,  with  a  flight  tendency 
to  fplintery,  and  coarfe  fibrous.  Cleavage  fingle, 
and  rather  imperfeft. 

Occurs  in  ftraight  and  thin  lamellar  diftinft  concre- 
tions,  which  are  coUefted  into  other  large  and  broad 
prifmatic  diftind  concretions,  that  pafs  into  long  and 
coarfe  grained  concretions.  The  pofition  of  the  con- 
cretions  is  promifcuous* 

Tranflucent. 

Semihard  in  a  pretty  high  degree. 

Brittle. 
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Eafily  frangible. 

Not  particularly  heavy. 


Geognosiic  and  Geographic  Situations* 

It  has  been  hitherto  found  only  in  the  Bannat  of 
.Temefwar,  and  is  accompanied  by  ores  of  copper. 


Obfervations* 

1.  Some  fpecimens  appear  to  pafs,  or  to  be  nearly 
allied  to  zeolite. 

2.  It  is  named  fchaalftone^  which  in  German  inti' 
mates  that  it  is  compofcd  of  lamellar  diftind  concre- 
tions. I  have  not  been  able  to  find  any  Englilh  word 
fynonymous  to  the  German,  fo  that  I  am  under  the 
neceffity  of  adopting  it. 

3.  It  is  compofed  of  lime  and  filica.  . 
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NINTH    SPECIES. 

Sdnk  Stone. 
Stmkiiem.r-Werner. 


Spathum  friftione  ftttidum,  lapis  fuillus^  Wall.  t.  i.  p* 
148. — Swine  (lone,  Kirw.  vol.  i.  p.  89.— Stinkftcin, 
fViJ.  f.  j2i, — Id.  Efiner,  b,  2.  f.  10Z3. — Id.  Emm.  b.  i. 
r.  487. — ^Pierre  calcaire  puante  ou  pier  re  puante,  Zam. 
t.  2.  p.  58. — Chaux  carbonate  fetide,  Hauy.  La  pierre 
puante,  Brocb.  t.  1.  p.  567. 


External  Cbara6len. 

Colour  is  wood  brown,  which  pafles  on  the  one 
fide  into  yellowiih  brown,  on  the  other  into  brown- 
ilh  and  greyifh  black  *. 

Occurs  maiEve,  and  fometimes  diflfeminated 
through  gyps. 

Internally  its  luftre  is  from  dull  to  gUnimering,  ac- 
cording to  the  kind  of  frafture. 

Frafture  commonly  earthy,  and  extremely  fmall 
and  fine  fplintery ;  fometimes  the  varieties  having  a 

*  The  ^eyiOi  black  \a  the  marUle  of  Brabant. 

fplintery 
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fplintery  frafture,  fhow  a  tendency  to  flaty*,  and  the 
black  variety  has  a  conchoidal  frafture. 

Fragments  indeterminately  angular,  not  particu- 
larly  (harp  edged,  and  flaty. 

Sometimes  prefents  very  fmall  grained  diftindt  con- 
cretions. 

Tranflucent  on  the  edges  or  opaque, 

Pafles  from  femi  hard  to  foft. 

Not  particularly  brittle. 

Eafily  frangible. 

When  rubbed,  emits  an  urinous  fmcU. 

Not  particularly  heavy. 


Chemical  Properties. 

When  expofed  to  heat  it  lofes  its  colour  and  fmcll, 
and  is  converted  into  quick  lime.  It  efFervefces  power- 
fully with  acids.     Brochant. 


Constituent  Parts. 

Befidcs  lime  and  carbonic  acid,  which  are  its  prin- 
cipal conftituent  parts,  according  to  Vauquelin,  it 
contains-hydr  fulphure,  which  is  the  caufe  of  the 
fmell  it  emits  when  rubbed, 

*  The  ycUowJih  brown  variety  i%  mod  commonly  flaty. 
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Geognostic  Shuathn* 


Found  principally  in  beds,  alternating  with,  or  in- 
termixed with  the  oldeft  floetz  gyps. 


Gfografbk  SHua$m. 

Occurs  in  confiderable  quantities  in  the  diftrid  of 
Mansfeld  iii  Thurfaigia. 


Obfervations. 

i;  The  light  coloured  varieties  are  the  fofteft,  the 
dark  the  hardeft. 

2.  It  muft  not  be  confounded  with  bituminous 
lime*ftone. 


TENTH 
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TENTH    SPECIES. 

Marie. 
Mcrgcl. — Werner. 


This  fpccics  is  by  Werner  diyided  into  two  fub^ 
fpecies. 

I.  Marie  Earth ;  2.  Indurated  Made. 


FIRST 
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fIRST    SUBSPECIES. 

Marie  Earth. 
Mergel  Erde. — Werner. 


Mergel  crdc,  JTid.  f.  523^ — Earthy  marlc,  Kirw»  vol.  i. 
p.  94*  Mergderde,  Efiner,  b.  2*  f.  1027— /if.  Emm,  b. 
X.  f.  491. — Marna  terrofa,  Naf*  p.  360. — ^La  maroa  tcr- 
Xofa,  Brocb.  t.  x*  p.  569* 


External  Cbaraden. 

Its  colour  is  yellowifli  grey. 

Compofed  of  duU  dufty  particles* 

Feels  rather  meagre. 

Soils  a  little. 

Sometimes  loofe,  fometimes  cohering. 

Light,  pafEng  into  fwimming. 


Ufe. 
It  is  principally  employed  for  improving  bad  l?^nd. 

3  T  Qbfervatlonl 
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Ob/ervatm. 

It  has  been  conjeftured  to  be  difintcgrated,  indur 
rated  marie  j  but  of  this  we  have  no  proof.  Vid.  Br§r 
chant. 


Ge&grapfdc  SUuafiotu 
Is  found  in  Thuringia« 


SESOND    SUBSPECIES. 

r  Indurated  Marie. 

Epciemal  Charadlen. 

Smoke  grey,  and  fometimes  yellowifli  grey. 

Occurs  mafli»e. 

Luftre  dull,  and  fometimes    glimmering,   whid^ 
latter  is  owing  to  an  admixture  of  foreign  particles. 

Frafturc  commonly  earthy,  fometipies  fplintery,  or 
icnpprfeajy  flaty. 

Fragments 
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Fragments  indeterminately  angular,  and  partly 
ilaty. 

Opaque^  at  the  utmofl  weakly  tranflucent  on  the 
edges. 

So  foft  as  to  yield  to  the  nail. 

Not  particularly  brittle. 

Eafily  frangible. 

Not  particularly  heavy. 


Chemical  CharaSlers* 

It  melts  before  the  blow  pipe  into  a  greyifh  black 
glafs  \  it  makes  a  brifk  effervefcence  with  acids. 


Geognostic  Situation. 

Occurs  principally  in  beds  in  the  doetz  lime-ftone, 
and  independent  coal  Formations  ;  in  the  firfl  it  alter- 
nates with  beds  of  lime-done^  and  fometimes  occurs  in 
nefts  in  it. 


Geographic  Situations. 

It  is  found  in  the  coal  works  in  the  vicinity  of 
Drefden,  in  thofe  of  Wehrau,  and  in  many  other 
places  where  the  floetz  lime-ftone  and  coal  formations 
occur. 


U/e 
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Ufis. 


It  is  employed  in  improving  bad  land ;  as  mortar ; 
and  when  limeftone  is  not  to  be  found,  in  the  fmdt. 
ing.of  certain  ores  of  iron. 


Obfervaitons* 

I.  It  falls  in  the  air. 
,2.  It  pafles  into  limeftone  and  indurated  day^ 
which  latter  I  fufped  has  been  confounded  by  Dn 
Reufs,  with  bafalt,  when  he  fpeaks  of  marie  pallbg 
into  bafalt. 

3.  According  as  alumina  or  iilica  preponderates, 
it  receives  the  name  of  clay  or  lime  marie*  Hauy  be* 
lieves  it  to* be  a  mechanical  mixture,  and  fays  it 
fhould  not  be  conCidered  as  a  tnineral  fpedes.  To 
the  eye,  however,  it  has  every  charader  of  a  fimple 
foffil,  therefore  it  is  entitled  to  a  placfc  in  a  fyftem  of 
oryctogriofie. 


3  Y  2  JELEVENTH 
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Bituminous  Marie  Slate* 
Bituminofer  Mergel  Schiefen— JT/friKr, 


Bltnmin&fer  mergel  fchiefer^  Wid*  f.  526.— Bltaminons 
marlite,  Kirtu,  vol.  i*  p.  103. — Bituminofer  merge! 
fchiefer,  ^ner,  b.  ».  f.  1035. — Id.  Emm.  b.  i.  f.  498.^ 
Schiilo  marno  bituminofoy  Nap.  p.  363.— «Le  Schiftema* 
rno  bitomineux,  Brocb,  t.  a.  p.  574. 


External  Cbara^ers. 

Its  colour  is  to  be  confidered  as  intermediate  be- 
tween greyifli  and  brownifli  black. 
Maifive. 

Luftre  either  glimmering,  gliftening,  ol:  fluniog. 
Frafture  curved  or  ftraight  flaty. 
Fragments  flaty. 
Opaque. 
Ufually  foft. 
Somewhat  mild. 
Not  particularly  brittle. 
Ealily  frangible. 

StreaJc  fhining,  but  produces  no  change  of  colour. 
Not  particularly  heavy,  approaching  to  Bght. 

Ge$piottiP 
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Geognostic  Situation. 

Occurs  m  beds  along  with  the  oldefl;  fioetz  liine« 
ftone.  It  is  frequently  intermixed  with  ores  of  cop- 
per^ as  copper  pyrites,  copper  glance,  variegated  cop- 
per ore,  and  rarely  with  copper  green,  copper  azure, 
and  native  copper. 

It  contains  a  great  number  of  petrified  fi(h,  that 
appear  to  be  of  the  fame  fpecies  ;  and  they  are  gene» 
rally  converted  itito  coal,  and  fometimes  the  fcales 
into  copper  ore.  From  the  contorted  afped  of  thcfc 
petrifadions,  Werner  is  of  opinion,  that  the  fiih 
have  been  fuddenly  killed  by  an  inruption,  or  inftan* 
taneous  formation  of  the  fulphureo-metallic  matter. 
Accompanying  the  fifb,  petrified  plants  are  founds 
whic^i  appear  to  belong  to  the  genus  Fucus. 


Ufe. 

As  it  is  frequently  intermixed  with  copper  ores, 
it  is  fometimes  fmelted  j  in  Thuringia,  very  cxtenfivc 
works  are  eftablifhed  for  the  extrafUon  of  copper 
from  it. 
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Calc  Tuff. 
Kalk  Tuff—fT^ru^* 

External  CbaraHen. 

Colour  yellowifli  grey,  which  fometimes  approach. 
^8  to  fiDoke  grey. 

Seldom  maffive,  generally  perforated,  or  marked 
vnih  impreffions  of  reeds,  grafs  or  mofs ;  alfo  amor- 
phous, ramofe,  and  corroded. 

Internally,   luflre  dull,  feldom    faintly   glimmer- 

Frafture  is  intermediate  between  fine  grained  un- 
even and  earthy ;  it  ieldom  inclines  a  little  to  fibrous 
^d  foliated. 

Fragments  indeterminately  angular  and  blunt  edg- 

Opaque,  and  fometimes  tranflucent  on  the  edges. 

Soft,  palling  into  very  fott. 

Somewhat  mild. 

Eafily  frangible, 

jLight,  approaching  to  fwimming. 


Ceognosfic 
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GeognostU  Ssttufti&ik 
OccQis  in  aUavial  land* 


Found  near  Langenfalza  in  Thuiingia,  at  Weima^ 
Gotha,  and  in  many  other  places  where  fpringt  im* 
pr^;nated  with  lime  occur* 
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Atragone. 

.     ,  Arragone. — Werner. 

Arragon"  fpstr,  Kirv).  vot  r.  p^Sy. — Attagotfitc,  Eflnef^ 
b.  1.  £  io^9f.-**/l.  £^rrt«.  b;  5.  p;  357 -^L*Arragohite, 
BrddA^k.  U,  p.  J76.  Jdi  Mdify.  t.  4.  p.  537. 

.v:  *    ,  External  Ch^raciefs*  -: - 

,::-;  .'.^  i-'-l      /^    \       ■'   ■.  •         ,    .   ,         '     .^• 
Colours  are  greenifh  grey,  and  pe*l  gtey ;  tht 

greenifti  grey  paffes  into  mountain  green,- imd  tHfe 

pearl  grey  into  pale  violet  blue  j.  both'  iflotoiirs  are 

united  in  a  particular  manner. 

In  certain  rare  varieties  it  is  fpottedred  aitd  brown,' 

which  is  owing  to  intermixed  parts. 
It  is  always  cryftallifed. 

1.  In  perfe^  eqaiaiigulat  fi:t  fided  prifms. 

2.  Six  fided  prifm??,  in  which  two  oppofite  lateral 

planes  are  broadct,  and  four  fiipaikr;  Some- 
times the  edges  formed  by  the  meeting  of 
the  fmaller  lateral  planes  are  bevilled,  and 
the  edge^  Of  jhft  be>  illment  are  alfo  fome- 
times  deeply  truncated  — Estner. 
Ttfe  eryftftU:  fdmefknes  adhere  to  ooe  wlotber,  land 
fbrtti  »lfo .'»  p^uliar  kind  of  twin  ciyft^U  i^^  middle 
.     iJi.  ,  3Z  fizcd. 
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fized,  fmall,  and  Very  fmall;  and  arelong,  and  fome- 
times  fo  fbort  as  to  appear  tabular. 

Surface  very  rarely  *quite  fmooth,  almoft  alwayi 
drufy,  or  longitudinally  ftreaked,  but  commonly 
fmooth  in  the  middle ;  terminal  planes,  rough. 

Luftre  glidening,  pafling  into  ihining,  and  is  vit- 
reous. 

Frafture  intermediate  between  imperfeftly  foliated 
and  coarie,  and  fmall,  and  parallely  fibrous. 

Colour  arranged  in  the  diredion  of  the  fibres, 
the  longitudinal  fibres  green,  the  tna^verfie  ones 
violet  blue. 

Fragments  indeterminately  angular. 

Tranflucent,  and'  duplicating  tranfparent. 

Semi-hard,  but  in  a  higher  degree  thaa  calcfpar, 
•v^hich  it  fcrtatches; 
:     Brittle.  .  , 

Not  particularly  hcaty,     \ 

It  phofphorefces  a  little. 
Spicific'gravity,^fl£y^^  2,91^5^ 


themtcal  Cbara&en^ 
It  effar^'efces^  with  acids«^ 


C$nfthu0^t  Parts. 

Frt)ml  its  ^fcfoAblance  to  the  folto^pg^  ^^ocfcs, 
^  Werner  is  of  opinion  that  it  may  coiifain  ii  ffmall 

portion 
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portion  of  phofphoric  acid,  neither  Klaproth  nor 
Thenard,  however,  have  been  able  to  detect  in  ii, 
any  thing  befides  lime  and  carbonic  acid. 


Geognostic  and  Geographic  Situation* 

It  was  firft  difcovered  in  the  province  of  Arragoa 
m  Spain,  (whence  its  name,)  where  it  is  imbedded  in 
gyps.  More  lately  the  induftrious  geognoft  VonBuch, 
has  found  it  accompanied  by  fluor  fpar,  and  heavy 
Ipar,  in  drufes  of  a  metalliferous  bed,  which  lies  ia 
traafition  rocks  in  the  valley  of  Leogang,  in  the 
county  of  Saizbourg  *.  It  is  faid  alfo  to  have  been 
found  in  France,  and  in  the  Pyrenean  mountains. 


Obfervation. 

Its  fpedfic  gravity  makes  it  intermediate  between 
talc  fpar,  and  appatice. 

*  Von  Buch8  GeognoftUche  beobaclitungcii  anf  Reifeo  durdi 
Deutfchland  und  lulieo^  b.  i.  f.  22 $• 
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Appatite. 
Apatit.— fT^rw^r. 


PhofphoUte,  Kirw.  vol.  i.  p.  ii8, — Ocmcincr  ap^tit,  H5dL 
f.  5i8.--.Phofphorite,  Kfiner^h.  i.  f.  IS49.  Id.  Emm. 
b.  I.  p*  501. — ^FosfiDrile  lamellar e,'itfii^.  p.  367  — -Apft? 
tite,  law.  t.  2,  pr  B^f-nL'^pante  cp^p^ijpe;  -Jr^fA.  t,  j. 

p.  580. 


External  CharaHers. 

Its  moft  common  colours  ar«  white,  gre^,  Wofi, 
and  red ;  all  the  pale  colours  have  an  mtermixtare 
of  grey.  Of  white  it  prefents  the  following  varie- 
ties :  greyifli,  reddifh^  yellowifh,  and  feldom  greenifl^ 
white ;  from  which  it  paiTes  into  mountain,  feladon, 
piftacio,  and  leek  green  \  and  fometimes  into  oHve 
green.  It  occurs  ajfo  rofe  and  flefli  red,  and  pearl 
grey,  from  which  it  paffes  into  violet  blue,  and  la- 
vender blue,  and  feldom  into  indigo  blue.  Some- 
times it  is  alfo  light  yellowifli  brown. 

All  the  colours  are  rather  light. 

Vcrjr 
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Very  feldom  maffive,  almoft  always  cryftaljifecU 

Its  radical  cryftallization  is  the  equiangular  ipt- 
^ded  prifip^  wbich  is  ^ilmoll  always  Iqw,  and  foipie- 
times  eve|i  paiTe^  ii^^o  t}i^  f^-fi^ed  table.  , 

It  is  fometimes  truncated  on  the  lateral  edges  and 
angles,  and  often  on  the  terminal  edges. 

The  truncations  qf  the  germinal  f  dges  fometimeg 
become  fo  large  as  to  pafs  into  acuminating  planes, 
ai>4  thus  a  fiz-plane4'  apumi^iation  is  fonped  \  (he 
truncations  on  the  lateral  edges  forw  ckht  an4  twelve- 
fided  prifms. 

The  lateral  planes  are  generally  longitudinally 
(Ireaked,  but  the  acun^inating  plaqes  are  fmooth. 

The  cryftals  are' middle  fized  and  fmajl,  often  bulg- 
ing, and  nearly  round. 

Externally  it  is  fplendent. 

Internally  its  luftre  is  on|y  Ihining,  and  refinous,  apr 
proaching  to  vitreous. 

Frafture  imperfeftly  foliated;  has  a  four-fold 
cleavage,  of  which  three  of  the  cjejivages  are  paral- 
lel with  the  lateral  planes,  and  one  with  the  terminal 
planes,  as  is  the  pafe  with  heryll. .  Crofs  fijaftuf^  is 
more  or  lefs  uneven,  approaching  to  the  fmall  con* 
choidal.  ' 

Fragments  indeterm^in^tely  angular,  not  partici^* 
Jarly  fliarp  edged. 

1  he  maffive .  occurs  in  coarfe  grained  diftinfl:  con* 
crgtions. 

Coi;nmpnly  tranfparent,  alfo  (emi-tr^nfp^rcnt,  gvei) 
paffing  to  ftrongly  tranflucent. 

Semi-hard  but  in  a  lefs  degree  than  fluor. 

brittle, 
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Brittle. 

Eafily  frangible. 

Not  particularly  heavy,  yet  coniiderably  heavier 
than  calc  fpar,  and  rather  lighter  than  fluor  fpar. 


Chemical  CharaHers. 

When  laid  on  ignited  coals  it  emits  a  green  light; 
is  almoft  entirely  foluble  in  nitric  acid« 


Constituent  Parts. 

According  to  Klaproth  it  contains. 
Lime  6,55 

Fhofphoric  acid      0,45 


Phjfical  Characters. 
By  rubbing  it  fhews  figns  of  eledridty. 

Geognostic  Situation. 

It  occurs  in  tin  veins,  and  is  ufually  accompanied 
with  fluor  fpar,  brown  fpar,  quartz,  lithomarge,  mo. 
lybdaena,  fteatite,  wolfram^  and  copper  and  arfenicsi^ 
pyrites* 
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Geographic  Situatioru  ^ 

It  is  found  at  Ehrenfriederfdorf  and  Schneeberg  ia 
Saxony  ;  at  Kuttenberg  and  Schlackenwalde  in  Bo- 
hemia ;  and  in  Cornwall  in  England. 


Obfervaticns. 

I.  It  was  at  on.e  time  iconfidered  as  a  fpecies  of 
fchorl,  afterwards,  on  account  of  its  colour  and  cry- 
ftallization,  it  was  arranged  with  Beryll ;  others  de» 
icribed  it  as  fluor ;  but  Werner  foon.  found  that  it 
was  a  new  Qpiecies,  and  from  its*  external  charafters 
gave  it  its  prefent  place  in  the  fyftem. 

a.  Its  fallacious  refemblance  to  pther  minerals  in- 
duced Werner  to  give  it  this  name,  which  is  derived 
from  the  Greek  word  awo^a»^  to  deceive. 

3.  Lately  the  chemift  Trommfdorf  confounded  it 
with  beryll,  and  equally  erroneoufly  flated  that  it 
oHitained  a  new  earth,  to  which  he  gave  the  name 
of  Auguftite. 


FIFTEENTH 
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•    .FIFTEENTH    SPECIES. 
Afparagus,  or  Spargel  Stone. 

'     plio^fiate'e  tfef  ttV  ^»>f  ti ^•'^•'  ^J^.^li  'prtitt  ft* 
perge,  Brocb.  t;  r.  |».*  jM.-  1 

-:-'•  /        •       ,'•'':•'•,•       >  '  -.    '       ^"  ■     • 
tiWna  t:htifd£lai.  ' 


tts  pnnctpal  colodr  is  afpari^jhs- ffe^,,^icfc  ift 
feme  varieties  {>iine9  ihto  ^e^iiif^  ^^v^hi  ^  foiMtflklfes 
it  approaches  to  piftacio  green  ;*  and  o^h^t-  tattetiki 
have  a  colour  which  is  intermediate  between  onmge 
and  yellowifti  brown. 

It  occurs  only  cryftallifed,  and  that  in  equiangular 
fix-fided  prifms,  which  are  obtufely  fbut  not  fo  ob- 
tufe  as  appatite)  acuminated  by  fix  planes,  which  are 
fet  on  the  lateral  planes ;  the  lateral  edges  are  alfo 
truncated. 

The 
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The  planes  are  generally  longitudinally  ftreaked, 
alfo  fmooth. 

The  cryftals  arc  imbedded,  and  all  around  %yf- 
allifed,  and  are  commonly  middle  fized,  and  finalL 

Internally  its  luftre  is  fliining,  pafling  into  fplen- 
dent,  and  is  vitreous. 

Frafture  concealed  foliated,  pafling  into  uneven, 
and  perfeftly  conchoidal,  and  appears  to  have  a  three- 
fold cleavage  parallel  with  the  lateral  planes,  alio  a 
fmall  conchoidal  crofs  frafture. 

Fragments  indeterminately  angular. 

Moft  frequently  tranflucent,  and  fometimes  nearly 
tranfparent. 

Semi-hard  approaching  to  foft. 

Eafily  frangible. 

Brittle. 

Not  particularly  heavy. 

Specific  gravity— 3,098. 


Chemical  CharaSlers. 

It  difolves  in  the  nitrous  acid  with  efFervefcence, 
but  docs  not  exhibit  a  phofphoric  light  when  laid  on 
coals. 


4  A  C9nstHuinf 
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Con/lituent  Parts. 


Lime  53,31 

Phofphoric  acid  45>7* 

According  to  Vau^Urtm 


Geographic  Situation.       ^ 

Its  geognoftic  fituation,  is  (Ull  very  imperfeftiy 
knowm  It  has  been  hitherto  found  at  Caprera,  near 
Cape  de  Gate,  in  the  kingdom  of  Murcia  in  Spain^ 
and  a  bluifh  variety  ?  has  been  found  at  Langloe^ 
near  Arcndal  in  Norway. 


Ohfervatiom. 

1.  It  is  diftinguiflied  from  appatite,  with  which  it 
fias  been  often  confounded,  by  the  following  charac- 
ters: — I.  Its  afparagus  green  colour.  2.  Its  ftruc- 
ture,  which  is  ccncqnlric  lajneilar.  3.  The  generally 
fmoo(Jv  I'urface  of  the  plar.e&.  4*  Its  acuter  acumi- 
nations.  5.  Its  difference  in  fpecific  gravity.  To 
thefe  may  be  added,  6.  Its  non-phofphorefcence 
when  laid  on  coals  j  and  7  Its  folution  in  acids  with* 
out  effervefcence  ? 

2.  It  was  by  Rom6  de  Lifle  confounded  wuhchry- 
folite  ;  but  Werner,  by  a  careful  examination  of  its 

charaQers, 


Digitized  by 


Google 


6parge^stone#  543 

t 

charadersy  difcovered  that  it  was  not  allied  to  it,  but 
conftituted  a  diftin£t  fpecies,  belonging  to  th^calc 
genus. 

^n  analyiis  of  Klaproth,  which  was  made  feme 
time  afterwards,  fhewed  that  it  was  a  compound  of 
lime  and  phofphoric  acid* 

3.  Hauy  confiders  it  to  be  identical  with  appjatite* 
and  Earften  arranges  it  a  fubfpei:ies  *. 

•  Karftcns  TabcUcn. 


4  A  a  SIXTEENTH 
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SIXTEENTH    SPECJES. 

Boracite. 

Borazit. — Werner. 

Poraclte,  Wid.  f.  533.  Id.  Kirw.  vol.  I.  p.  172.  Id.Efintr, 
b.  2.  f.  io6i.  Id.  Emm,  b.  i.  f.  509,  Id.  Nap.  p.  370 — 
La  boracite,  Brocb.  t.  i.  p.  389. 

External  Cbarailers. 

Its  colours  are  yellowifh,  fmoke  and  greyifli  white  \ 
alfo  greenifh  white,  which  pafles  into  afparagus  green. 

It  is  always  cryftallized,  and  the  fc#owing  are  its 
principal  figures : 

1.  Cube  having  its  edges  and  angles  truncated. 

2.  When  the  truncations  on  the  edges  increafe 

fo  much  that  the  original  planes  nearly  dif- 
appear,  the  garnet  dodecaedron  is  nearly 
formed. 

3.  When  the  truncations  on  the  angles  increafe 

fo  much  that  the  original  faces  of  the  cube 
difappear  an  odaedron  is  formed. 
Some  varieties  approach  in  figure  to  the  cryftalli- 
.zation  of  the  hyacinth. 

•  Cryftak 
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Cryftals  always  fmooth  and  fplendent;  and  are 
middle-fized  and  ijnall. 

Internally  its  luftre  is  fhining  which  approaches  to 
gliftening,  and  is  intermediate  between  adamantine 
and  vitreous. 

Fraclure  intermediate  between  imperfeftly  and 
fmall  conchoidal,  and  fine  grained  uneven. 

Fragments  indeterminately  angular,  not  particu- 
larly fliarp-edged. 

Commonly  fismitranfparent,  feldom  pafles  into 
tranfparent. 

Semi-hard  in  a  high  degree,  equal  to  that  of  fluor 
fpar. 

Brittle. 

Eafily  frangible. 

Not  particularly  heavy. 

Specific  gravity— According  to  W^Jlrumh^  ^ts66* 


•    Chemical  Charader. 
1%  melts  without  addition  before  Ac  blow  pipe. 


Cmtiiue^t 
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Constituent  Parts. 

Lime 

!!,• 

Silica 

2,0 

Alumina 

i,o 

Magneiia 

^hS 

Oxyd  of  Iron 

o»7 

Boracic  acid 

68,0 

Wefiruml.  Naturfbrs.  Freond.  t«  b. 

Geographic  and  Geqgnostic  Situatim. 

It  has  hitherto  been  found  only  imbedded  in  gyps, 
and  but  in  one  place,  that  is  in  the  upper  part  of  the 
hill  of  Kalkberg  near  Liineburg  in  Hanover* 


Obfervations* 

X.  Lazius  who  difcovered  it,  named  it  cubic 
quartz,  and  Weitrumb,  who  firft  analyzed  it,  boracic 
fpar. 

2.  Ilauy  finds  that  by  heating  it  affords  pofitive 
and  negative  eledricify.  An  account  of  bis  ei^)eri« 
ments  is  to  be  found  in  his  trafts* 
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SEVENTEENTH    SPECIES. 

Fluor. 
Flufs. — Werner. 


This  fpecies  is  by  Werner  divided  into  two  fub- 
fpecies,     i.  Compaft  fluor.     2,  Fluor  fpan 
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FIRST    SUBSPECIES. 


Compaft  Fhior. 
Dichter  FItifs. — Werner. 


FhiorfoHduf,  Wall.  t.  i.  p.  542  ?  —  Dtcbter  flns,  Wid. 
f»  542. — Compa£l  flubr,  Kirnv.  vol.  i,  p-  117. — Dkhter 
fiufs,  Efiner,  b,  a.  f,  1067.  W.  Emm.  b.  i.  f.  516.— 
Fluorite  compattai  Nap.  p.  374.— Lc  fluor  coropade, 
Broch.  t.  1.  p.  594. 


External  Chara6lers. 

Its  colours  are  greyifli  white,  and  greenlfh  grey, 
fometimes  alfo  inclining  a  little  to  blue,  and  of  va- 
rious degrees  of  intenfity. 

Sometimes  marked  with  yellowifli  and  rcddifli 
brown  fpots. 

Occurs  maffi    . 

Externally  dull  or  feebty  glimmering. 

Internally  glimmering  and  ^reous. 

Frafture  even,  which  in  fome  varieties  approaches 
to  imperfect  and  flat  conchoidal,  in  others  to  fplia. 
tery. 

Fragmenta 
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Fragments  indeterminately  angular,  and  more  or 
lefs  (harp-edged. 
Tranfluccnt. 

Semi-hard  in  a  high  degree. 
Brittle. 

Eafily  frangible. 
Not  particularly  heavy,  approaching  to  heavy. 


Geognostic  and  Geographic  Situation. 

It  is  found  in  veins  accompanied  with  fluor  fpar,  at 
Stoilberg  in  the  Harz,  but  is  very  rare. 


4B 
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SECOND    SUBSPECIES. 

Fluor  Span 
Flufs  Spath. — Werner. 

pluor  fpathofus,  Fluor  granularis  ct  flnor  crtftallifatus. 
Wall.  1. 1.  p.  x8e,  t82  ct  183. — Spath  fulible  ou  vitr<?iaX| 
7i,  d,  X.  t.  2,  p.  I. — Chaux  fluoree,  D.B.  t.  i.  p.  355. 

Plus  fpath,  Wid.  f.  558 Foliated  or  fparry  fluor,  Kirw. 

vol.  I.  p.  127  — ^Flufs  fpath,  F.Jlner^  b.  2.  f.  1070.  //. 
-pww.  b.  1.  f.  519. — Fluoritc  lamcllare,  Uap.  p.  375— 
Fluor,  Lam.  1. 1.  p.  78 — Chaux fluatdc  criftallifcc,  Hanj^ 
y  2.  p.  247. — Lc  fpath-fluor,  Brocb.  t.  I.  p.  595. 

External  Characters* 

Jt  prefents  a  great  variety  of  colours,  as  blue, 
green,  yellow,  white ;  alfo  red  and  black,  and  feldom 
i^rown.  From  rofe  red  it  paflfes  into  reddiih  and 
greyifh  white,  from  this  into  fmoke  grey  and  pearl 
grey,  which  latter  variety  pafles  intp  viqlet  blue,  of 
various  degrees  of  intenfity,  and  azure  blue }  from 
this  into  fmalt,  Berlin,  and  iky  blue ;  and  farther 
\vlXo  verdegris,  feladon,  mountain,  leek,  emerald, 
grafs,  olive,  and  piftacio  green,  and  into  a  colour 
yjhjch  i«  intermediate  bet^yecn    grafs  and  emeral4 

green 
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FjLuor;  is* 

green  and  greouih  white,  which  paflfes  mto  apple 
green.  It  occurs  alfo  wax  and  honey  yellow,  and 
dark  yellowifli  brown.  The  violet  blue  fometimei 
inclines  to  bluifh  black. 

Often  feveral  colours  together,  and  they  are  ar- 
ranged  in  fpotted,  dotted,  and  ftriped  colour  dellnea* 
tions. 

Mailive,  diiTeminated,  and  often  alfo  cryftallized. 
Its  moft  common  6gure  is  the  cube,  and  to  it  all 
its  other  cryftalline  forms  can  be  traced.     The  fol- 
lowing are  the  principal  varieties  bf  cfyftaHization : 
j«  Cube  with  truncated  edges  i  when  thefe  trun* 
eating  planes  increafe  fo  much  as  to  caufe 
the  faces  of  the  cube  to  difappear,  the  gar- 
net dodecaedron  is  formed*; 
a.    Cube  with    truncated  angles,    when  thefe 
planes  increafe  fo  as  to  caufe  the  faces  of  the 
cube  to  difappear »  an  odaedron  is  formedf; 
3.  Cube  with  bevilled  edges :  when  the  bevilling 
planes  enlarge  fo  much  as  to  caufe  the  origii* 
nal  faces  of  the  cube  to  difappear,  a  teffular 
cryftal  with  24  triangular  planes  informed,' 

or 

♦  Of  this  rare  rariety  there  are  feveral  fine  fpecixnens  lo  the 
pofltffion  of  the  Hon.  Mr  Grcville,  and  Brochant  iofonna  \n 
that  it  has  been  found  near  Brcuil,  and  in  the  neighbourhood  of 
Chalons  on  the  Saone  in  France. 

f  Beautiful  fpteimens  of  this  variety  are  found  in  Cornwafi. 


Hi 
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or  it  may  be  coofidered  a&  z  cube  haring 
^  each  plane  divided  inta  four*: 

4«  Cube  having  its  angles  acuminated  by  three 
planes,  which  are  fet  on  the  lateral  planes. 
5*  Cube  having  its  angles  acuminated  by  fix 
planes,  which  are  fet  on  the  lateral  planes. 
6.  Imperfed  rhomb,  with  cylindrical  convex 
lateral  planes. 
The  cryftaU  are  placed  on  o^e  another,  or  fide  by 
fide,  and  are  from  very  large  to  very  Iiaiall. 

Surface  fmooth,  fometimes  drufy  ;  in  the  firft  tiie 
luftre  is  fplendent,  in  the  fecond  glimmeriBg ;  the 
furface  of  the  odaedron  is  rough. 
.  Interttally  its  luftre  is  fplendent,  and  in  fome  va- 
rieties paffes  ta  fhining,  and  is  vitreous,  which  in- 
clines a  litiLe  to  pearly. 

Eraclure  more  or  lefs  perfeilly  foliated ;  and  pre- 
fems  a  fourfold  equiangular  cleavage,  in  the  direc* 
tion  of  the  planes  of  an  odaedron,  or  in  that  oi  a  te- 
traedron. 

Fragments  tetrahedral,  and  fometrmes  oftaedral. 
,  More  or  lefs  tranflucent,  but  the  cryftals  are  femi- 
tranfparcnt  and  tranfparenr. 

Occurs  in  large,  eoarfe,  and  fmall  grained  diftind 
concretions;  alfo  in  prifmatic  diftinft  concretions, 
u'hich  are  interfered  by  curved  and  thin  lamellar 
dUHnd  concretions. 


*  In  the  inagnificcnt  collcdion  belonging  to  Sir  John  St  Au* 
byn,  there  are  fpecimcns  of  this  variety  from  Cornwall  and  Cimik 
hcrland. — Babington^s  Catalogue, 

Semi- 
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Semi-bard,  biWiA  a  higher  <k|;«€e  tlKA  ^^ 
Eafilyfran^e.  ^  : 

"Brhtle*  i 

Not  paitkularly  heavy. 
Specific  gravity,— From  3,1  oa  103  |2oo.       * 


Cbemkal  Charaden* 

Before  the  blow  pipe  it  meks  widiou£  addido&;ifRo 
gre]^  white,  enamel ;  when  Jaid  on  igoited  coal,  lA 
exhibits  a  pho^horic  light;  and  whea  two  ftag 
roeots  are  rubbed  againft  each  other  m  the  dabk  iiisf, 
become  hmuaous* 


Constituent  Parts. 

Lime  57 

Fluoric  acid  16 

Water  27 

Accoidaag  to  SchuU, 


Geognastic  Situation. 

'\  .  • 

Occurs  principally  ia  veins^  but  alfa  ia  beds  ia  the 
older  primitive  mountains.  1  he  venigenous  19  0^ 
diflerent  ages,  as  has  been  afcertained  by  Wer- 
ner  ;  thus  the  oldeft  occurs  along  with  tin,  examples 
of  which  there  are  at  Zinnwald  in  Bohemia  ;  another 

is 
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is  Jthait  which  is  aixmqpamed  with  1^  glance,  and 
of  which  there  are  fine  examples  at  thd  Halibracke, 
near  Freyberg ,  and  in  Derbyfhire ;  and  a  third  and 
very  diftinft  formation  is  that  which  is  found  along 
with  copper  pyrites  in  the  Harz. 


Gcpgrafhic  Situai'm* 

It  is  found  in  Saxony ;  Harz ;  France ;  England, 
in  Derbyfhire^  Cornwall  and  Cumberland  ;  in  Scot- 
land it  is  extremely  rare,  the  only  localities  I  am  ac« 
quainted  with  are  Aberdeenfhire  and  the  Shetland 
Hlands ;  alfo,  according  to  Brochant^  beautiful  ro(e 
coloured  oflaedral  fluor  is  found  at  Chamouni 
in  Savoy.  In  Hungary,  the  Bannat,  and  Trandlvania 
it  is  rare. 


Ufe. 

It  is  much  employed  as  a  flux  of  certain  ores  of 
copper,  filver  and  iron.  When  its  colours  are  good, 
and  the  mafs  of  confiderable  magnitude,  ir  is  cut  into 
ornaments  of  various  Tizes,  which  are  often  highly 
valued,  '^le  acid  which  it  contains  has  been  alfo 
employed  in  the  way  of  experiment  for  etching  on 
glals. 


Obfervatkn. 
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Oblervatms. 


AkhotJgh  this  very  intcrcfting  fofSl  kas  been  men- 
tioned as  a  produft  of  many  different  countries,  we 
know  but  little  either  of  the  formations  Ixrhich  it  con- 
ftitutes,  or  of  which  it  forms  ftut  a  part ;  and,  except* 
^g  A^  geognoflic  iituationt  which  have  been  deter- 
mine^ by  Werner,  and  a  few  of  his  (cholars,  we 
meet  with  little,  or  nothing  in  mincralogjcal  writers 
but  a  mere  lift  of  localities.  This  is  much  to  be  re- 
gretted, particularly  when  we  confider,  that  an  ac- 
quaintance with  the  geognoftic  fituation  and  forma- 
tions of  individual  foffils,  not  only  aflifts  us  very 
much  in  afcertaining  their  true  nature,  but  is  highly 
interefting  in  regard  to  the  natural  hiflory  of  the 
globe.  We  muft  not,  therefiore,  reft  fatisfied  with 
the  mere  defcription,  local  (ituation,  and  the  ufual 
vague  geognoftic  charafters  of  a  foffil,  but  muft  en- 
deavour to  afcertain  not  only  the  rock  formation  in 
which  it  occurs,  but  alfo  its  repofitory,  (that  is,  whe- 
ther it  occurs  in  ftrata,  beds,  rock  maflfes,  veins,  or 
kidneys),  the  age  of  this  repofitory  in  regard  of  all 
pthers^  and  its  general  and  peculiar  charafters. 


EIGHTEENTH 
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EIGHTEENTH    SPEGIE& 


This  fpedes  comprehends  four  fubfpede^,  i.  Gypi 
earth.  2.  CompaA  gyps.  3.  Foliated  gyps.  4. 1^ 
Xom  gyps. 


FIRST 
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Gyps  earth-  -*  -' 

{ 


Cypfum  terrefttc  farinaceiun.  Ifarina  foffiUa,   Wau>  t,  t«- 
*  pi  36.---i3ypferde,  Wtd.  p.  J43. — ^Farinaceous  gypfuip, 
JCrKy.'vbr.'i,  p".  i io.^i^Gypfefde,  Eftner^  b:  !lf.  Hf,  ror^'j/ 
— W.,  £wf».  b.  I.  C  527. — Geflb  terrofo.  Nap  p.  379.— 
Le  gypfe  tcrreux;  Brocb.  1. 1.  p.  6oi. 


Colour  yeUowifli  white,  which  paffes  into  yellowifli 
grey,  and  fometimes  nearly  into  fnow  white* 
Intermediate  betwceft  very  fine  fcaly  and  dufty* 
Dull  and  feebly  glimmering. 
^Sbifs^iXttle. 

Feels  meagre  and  a  little  rough,  but  f^it  ini  fine. 
Light 


4  C  Geognostk 
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Gcogndstic  Siiuatiotu 

Occurs  rarely ;  found  ia  wet  feafons  ia  gyps  coun« 
tries,  where,  according  to  Werner,  it  i&  found  in  fi* 
milar  fituations^  and  is  formed  in  the  fame  manner 
as  rock  milk. 


Geographic  Situaiioru 

It  is  found  near  Zella  and  Apitz  in  the  circle  of 
Newfladt  in  Voightland.  Brochant  informs  us  thtt 
it  has  been  alfo  found  at  Mont  Martre  near  Paris. 


U/e. 

Like  other  fubfpedes  of  jgyps  it  is  employed  is  a 
manure. 


Ob/ervation. 

It  is  didinguifhed  from  rock  milk  by  its  coloar^ 
lultre,  ^  fcaly  particles. 


SECOND 
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SECOND   SUBSPECIES- 

Compaft  Gyps. 
Dichter  Gips.— FR?r;;^r. 


Gjpfum  alabafirum  etgjrpfum  sequabile.  Wall.  1. 1.  p.  z6t, 
162.— Dichter  gjps,  Wid.  f.  544. — Compad:  gypfum, 
Kimv.  vol.  I.  p.  iii.^-^Dichter  gyp%  Efiner^  b.  2* 
f.  X098— ///.  Emm.  b.  I.  f.  529.— Geflb  compatto  ala- 
baftroy  Nap.  p.  384.— Alabaftrite,  Lam.  V  1.  p.  76— -> 
Chaux  fulphatie  compa&e,  Hauy.  t.  2*  p.  266. — Le 
gjpfe  compadei  Broch.  t.  i.  p.  602. 


ExUmal  CharaSlers. 

It  occurs  almoft  always  afli  grey,  paffing  into  fmoke 
grey,  a^lfo  yellowilh  grey. 

Maffive. 
.  Internally  commonly  dull,  fometimes  very  faintly 
glimmering.  * 

Frafture  even,  pafling  into  very  fine  Iplintery, 

Fragments  indeterminately  angular,  pretty  blunt 
edged. 

Feebly  tranilucent  on  the  edges. 

4  C  2  Very 
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Vcryfoft. 

Rather  mild.  * 

Not  particularly  eafily  frangible. 

Mot  particularly  heavy,  lighter  ihaa  limeitone. 

Specific  gravity— 1,300. 


Ufe. 


It  is  employed  in  arcbitedure  and  fculpture,  under 
(the  name,  Alabaften 

^t  occurs  along  with  foliated  gyps* 
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THIRD    SUBSPECIES. 

Foliated  Gyps* 
Bla^ttriger  Qypa. — Werner. 


Gypfam  lamcllare,  Wall.  t.  i.  p.  x65. — Blaettrigcr  gyps, 
IVid,  f.  C48.  —  Granularly  foliated  gypfum,  Kirw. 
vol.  I,  p.  123. — Bl«ttriger  gips,  EJlner.  b.  2.  f.  1109. 
Jd.  Emm*  b.  i.  f.  531 — ^G^iTo  hmellare,  Nap.  p.  381. 
I-e  gyps  hmcMf ux^  Broci.  t.  I.  p.  606. 


External  Characters. 

It  is  commoiily  vhite,  grey,  Md  red^  feldomer 
yellow,  hrova,  ^tA  black.  OS  white  it  pfefents  the 
following  varieties :  fnow,  greyifli,  yellowifli,  and 
reddifli  white ;  from  reddifh  white  it  paffes  into 
flelh  red,  blood  red,  ai^  brtd^  Wd ;  the  greyifli  white 
paffes  into  afli  grey  and  fmoke  grey,  and  greyifli 
black;  the  y-elkwHh  grey  pafes  irttQ  wi^  ydfow. 
It  occurs  very  fekkm  hair  brown,  and  this  pxUy  wh^n 
it  is  intermixed  wi^ilink-ftonc. 

It  pve&nts  fpotte4>  ftr^ied,  axkt  veoied  ^i^^t  de- 
Un^tionst 

It 
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It  occurs  mailive,  alfo  in  blunt  edged  pieces,  diat 
approach  to  the  roundifli.  Seldom  cryftallifed,  and 
when  it  is  ib,  the  cryflals  are  conical  lenfes  imbedded 
in  clay. 

Internally  its  luftre  alternates  from  (tuning  and 
gliftening  to  glimmering,  and  is  intermediate  between 
pearly  and  vitreous. 

Frafture  nearly  perfeft  and  rather  curved  foliated, 
with  a  fingle  cleavage.  Some  varieties  (hew  a  fliort 
and  broad  fcfopiformly  and  ftellularly  diverging  radi- 
ated frafture. 

Fragments  indeterminately  angular  and  blunt 
edged. 

The  maffive  occurs  in  coarfe,  fmall,  and  fine  grain- 
ed diftind  concretions,  even  fometimes  paiDng  into 
compa£t.  The  radiated  occurs  in  prifmatic  diftinft 
concretions. 

Tranflucent,  and  duplicating,  according  to  Hauy« 

Very  foft- 

Rather  mild* 

Not  particularly  difficultly  frangible. 

light,  paifing  into  not  particularly  heavy. 


Obfervatlom. 

This  fpecies  has  been  confounded  with  granular 
limeftone^  to  which  indeed  it  bears  a  flrong  refem* 
blance ;  but  its  blunt  edged  fragments  and  foftnefst 
independent  of  other  charaders^  diiUnguifh  it  fuffi- 
ciently  from  granular  limeftone, 

FOURTH 
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FOURTH    SUfiSPECIES, 

Fibrous  Gyps. 
Fafriger  Gips. — Werner. 


Gypfum  ftrlatnnii  Wall.  t.  i.  p.  167 — Fafriger  gyps,  Wid. 
f.  546.— ^Fibrous  gjpfum.  Kino.  vol.  1.  p.  112 — Faf- 
riger gips,  Eftner,  b.  1.  f.  1105.  Id.  Emm^  b.  1.  f.  536. 
'^G^So  fibrofo.  Nap.  p.  386:-.-*Chauxfiilphatiefibreuz, 
Hauj.  t.  a.  p.  a66.— Le  gypfe  fibreux,  Broch.  t.  z.  p.  604. 


External  Charaders. 

Its  principal  colours  are  white,  grey,  and  red  ;  of 
white  it  prefents  the  following  varieties :  yellow- 
ifli,  greyifli,  fnow,  and  reddifh  white.  From  red- 
difh  white  it  paffes  into  fiefh  red,  and  light  hyacinth 
red ;  the  yellowifh  white  paffes  into  yellowifh  grey  ; 
of  grey  the  only  variety  is  afh  grey.  All  the  colours 
in  this  fubfpecies  are  paler  than  in  the  preceding  fub- 
fpecies.'^ 

Occurs  maflive  and  dentiform ;  the  latter  is  longi* 
tudinally  ftreaked. 

Internal 
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Internal  luftrc  moftly  gliftening,  yet  fometimes 
palTes  into  (hining^  and  fplendent ;  and  is  pearly. 

Fradure  parallely  fibrous,  paffing  from  delicately 
fibrous  to  briad  fibrbus^  bordering  oh  hUUited,  and 
generally  fomewhat  curved.  There  is  a  particular 
variety  which  has  a  double  fracture,  in  it  the  crofs 
fra£lure  is  fibrous,  aiul  the  kmgUodinal  foliated. 

Fragments  moftly  fplintery. 

Commonly  femi-tranfparent  and  tranflucent  j  the 
variety  with  double  fraCturs  femi-inrfrfjjarent. 

Very  foft. 

Rather  mild. 

Not  particularly  brittle. 

£a(ily  frangible. 

Not  particularly  heavy. 


Chemical  Cbarader. 

When  expofed  to  the  flame  of  a  blow  pipe  it  be* 
comes  opaque,  and  k  changed  intb  a,  whke  enanel, 
which  in  twency*fbur  hours  hXk  into  powder.  LtiUvrt* 
When  pure  it  produces  no  ciFervefceftce  wkh  acids. 


Geognoftic  Sitnation  ifGjpt. 

The  foffils  belonging  to  this  fpecies,  according  to 
Werner,  con^tutc  three  very  diftinfit  lormarions; 
and,  from  the  late  obfervations  of  Voik  fiiich,  pre* 
bab^iy  k  fourth  "may  be  added* 

It 
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it  is  not  improbable  that  when  we  become  ac- 
qpairrted  with  the  gyps  formation  of  Mont  Martre,  it 
will  prove  io  be  much  newer  than  the  third  gyps 
formation,  even  younger  than  the  neweft  flotz  trap. 

The  oldeft  gyps  occurs  in  primitive  mountains ;  the 
fecond  or  the  oldeft  floetz  gyps  lies  over  the  oldeft 
floetz  limeftone,  and  is  accompanied  with  rock  fait 
and  ftink-ftone  ;  the  third  or  newer  gyps  lies  over  the 
fecond  or  variegated  fandftone  formation,  and  undet*  . 
the  fecond  floetz  limeftone.  The  fibrous  gyps  occurs 
in,  and  is'chara^eriftic  of,  the  third  formation^  aj 
the  foliated  is  of  tJie  fecond* 

Ihe  formation  difcovered  by  Von  Buch  appears  to 
He  in  tranfition  rocks,  fo  that,  if  it  ftiall  be  confirmed, 
it  muft  be  placed  between  riie  primitive  and  floetz  for- 
mations. 

Geographic  Situation. 

The  oldeft  formation  has  only  been  difcovered  in 
one  place,  that  is,  near  to  Bellinzona>  in  the  Alps  of 
Italian  Switzerland.  'I  he  tranfition  gyps  of  Von 
Buch  occurs  in  the  valley  of  Lcogang,  in  the  county 
of  Salzbourg ;  the  two  flottz  formations  are  found 
in  abundance  in  the  province  of  Thuringia. 

In  Epg'and,  it  occurs  in  Derbyfliire,  but  to  what 
formation  the  gyps  of  that  county  belongs  we  know 
not,  as  no  well  educated  geognoft  has  ever  communi- 
cated any  obfervations  regarding  it.  It  occurs  alfo  in 
confiderable  quantity  in  Cumberland,  and  of  thefe, 
as  far  as  I  am  able  to  judge,  that  which  occurs  in  the 
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neighbourhood  of  Carlifle,  appears  to  belong  to  the 
old  floetz  formation.  Near  the  village  of  Moffat,  iii 
the  county  of  Dumfries  in  Scotland,  fragments  of 
gyps  are  found  imbedded  in  a  conglomerate,  which 
.  repofes  on  tranfition  rocks ;  but  to  what  formation  it 
l^elongs,  or  if  it  is  accidental,  has  not  been  dcter-^ 
mined. 


Ufe. 


When  deprived  of  its  water  of  crydallization  by 
burning,  and  then  powdered  and  mixed  with  deter- 
minate portions  of  water,  it  forms  an  excellent  cc- 
ment;  It  is  alfo  ufed  for  many  ornamental  pur* 
pofes,  the  detaij  of  which  belongs  to  occonomidt 
mineralogy; 


Obfervations. 

It  is  worthy  of  remark  that  gyps  frequently  con- 
tains other  fulTils  imbedded,  as  quartz,  bor^cite,  arra< 
gone,  and  native  fulphur. 
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Selenite. 
Fraueneis. — Werner. 


Cjpfum  fclen;tC8,  JVall.  t.  i.  p.  165 — Sclenktf^  R.  d.  L, 
t.  I.  p.  441. — Fraueneis,  Wern.  Cronjl.  f.  53.— Broad 
foliated  gypfuoi,  ATirw.  vol.  i.  p.  123. — Fraueneis,  Emm. 
b.  I*  f.  540 — Chaux  fulphatce  crjilalifeei  Hauy.  t.  2. 
p.  266. — La  iAtxi\Xty*Broch.  t.  i.  p.  609. 


External  Characters. 

Its  principal  colour  is  fnow  white,  which  paffes  in- 
to yellowifli  and  greyiih  white ;  from  greyifli  white  it 
pafles  into  fmoke  grey,  and  feldom  into  afli  grey ; 
from  yellowifli  white  it  paffes  into  wax,  honey,  and 
ochre  yellow,* and  into  yellowifli  brown;  but  this 
latter  colour  is  produced  by  an  intermixture  with 
(linkflone.  Is;  mod  generally  maffive,  and  not  un- 
frequently  ci'yftallifed  as  follows  : 

1.  Pretty 'Oblique  fix-fided  prifm,  having  two 

oppofite  planes  larger,  and  four  oppofite 

fmaller,  and  rather  flatly  bevilled  on  both 

e;xtrentities,  the  bevilling  planes  fet  obliquc- 
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ly,  yet  parallely  on  the  -broader  lateral 
planes,  fo  that  it  has  a  rhomboidal  afpedj 
when  very  /l)ort  it  p^fles  into  the  iliomb. 

2.  The  fainc  prifin  accuuiinated  at  both  extre* 

nniics  by  four  planes,  which  are  fet  on  the 
lateral  edges  that  bound  the  two  larger 
planes. 

3.  Twin  cryftals  which  arQ  formed  by  the  incor- 

poration of  two  of  the  preceding  cryftals^ 
in  ihc  direction  of  their  breadth,  in  fuch  a 
'  manner  that  ^he  united  fummitf  at  one  ex- 
tremity form  a  re  entering  angle,  but  at 
the  cxhcr  a  four-plared  acuminaiion. 

4.  Sometimes  the  prifm§,    j .   2.   are  terminated 

\>y  fpherical  convex  planes.    If  the  prifin 
difappears,  and  thefe  planes  come  together, 
a  fpherical  convex  lens  U  formed. 
Tbe  lens  is  often  columnarly  aggregated. 
.  Ihe  broader  lateral  planes  are  fmooth,  the  otben 
.  fLxe  longitudinally  (treaked  and  Ihinin^,     1  he  planes 
of  the  icns  are  dull  and  rough. 

Cryftals  are  feldom  la^ge,  generally  middle  fijied. 
Internally  its  iyftre  h  fhiAjng  and  fplendent,  zjii  is 
pearly.  '  * 

Frafture  is  perfeQly  foliated,  mpftly  ftraight, 
ofttn  curved,  with  on«  perfeft  and  t^q  imperfe^ 
cleavages  ^  the  two  latter  interfedk  the  former  obliqne- 
angularly,  and  they  are  interfered  re^angubrly  by 
the  firft  or  pei-feft  cleavage,  and  this  arrangement 
gives  rife  to  rhomboidal  fragm^nt^*     . . 
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-  MafliVc  vatfetiei  are  (btnetiimes  unlepm«rf'r'fam€t 
l5mes  fhctr  krge,  coarfe;  frnill,- and.  fine  grfefead^OfV 
cretions.  Surface  of  Ac  eonefetions  is  gefteWtUf  V6t^ 
uneven. 

Completely  tranfparent. 

Very  foft.        .  '         v     . 

Very  mild. 

A  little  commonly  fteifcfe; 
.  Erfily  %4if  ift  the  dire^oh  o/  xht  prtftcipd^frjiftOTt. 

Not  particularly  eafily  frangible.  •    - 

J4ot  particularly  heavy  approaching  to  light. 

Specific  gravity — ^2.322. 


Sulphuiic  acid  47 

■\Vater  •    21 

According  to  Bergman- 


Geognostic  Situation. 

It  is  found  in  the  oUeft  gyps  formation,  and  la 

fingle   cryftals,    ia   clay   beds    in  the   newefl  for- 

mations ;    fometime$   in  veins   in  primitive  moun- 

tains,    of  which  Werner   mentions   tv^o   inftances, 

via  Liitr;«)Aation  of  Cronfted,  one  at  H^rrcngrunde 

near 
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2iear;])7ew(oly  where  it.  occurs  in  reins  of  copper 
pyrittd  and  fkhl  or^;  the  other  at  Tetfchen  in  Bo- 
bemiay  in  a  vein  of  lead  glance. 


Geographic  Situation* 

It  Is  found  in  Thuringia,  at  Mont  Martre  near 
Paris;:  En^and,  as  in  Oxfordfhire,  ifleofSheppy, 
&c. 


U/es. 

On  account  of  its  .purity  it  is  employed  in  taking 
the  mod  delicate  impreflions ;  alfo  for  crayons,  and, 
when  burnt  and  powdered,  it  4s  ufed  for  cleanfing 
iilven 
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Cube  Spar. 
Wurfelfpath.~JJVra/r, 

Muriacite,  Klaprotl.'^hTAijixQM^  fulphat  of  lime,  Hauy^ 
t.  4.  p.  348, 

External  Cbaraden. 

Its  colour  is  milk  white,  which  fometimet  patfet 
into  greyifh  white,  yellowlih  white,  and  reddifli  white  ; 
l^hich  latter  approaches  to  pearl  grey. 

Maffive. 

Luftre  fhining,  pailing  into  fplendent,  and  perfeflly 
pearly. 

Fra£iure  perfeftly  foliated,  prefentmg  a  three-lbld 
redangular  cleavage. 

Fragments  cubical. 

Occurs  in  large,  coarfe,  and  fmall  grained  diftinft 
concretions;  alfo  in  broad  prifmatic  and  thin  and 
ftreight  and  rather  longifli  lamellar  diflinft  con* 
cretions. 

Tranflucent. 
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« 

Tranflucent. 
Soft  •• 

Uncommonly  eafily  frangible. 
Not  parricuferly  heavy- 
Specific  gravity — 119641  Hauy* 


Ctinjlituent  Paris. 

According  to  Klaproth,  whonatne^  it  muriacite,  it 
contains  0,15  feafalt,  0,27  gyps,  and  0,28  of  fand 
and  lime.  Vaucjuelin  has  a^alized  a  folDl  faid  to  be 
the  fame,  but  found  no  fea  fait  nor  water  of  cryftaL 
lization,  whence  he  names  it  anhydrous  fulphat  of 
lime.  ^ 


.^    Geogtmtu  and  Ce^^rapbk  Situation. 

It  is  found  in  fait  rocks  in  the  archbifhopric  of 
Salzbourg* 


♦  Scratches  calcfpar,  and  more  ftroagljr  gyps.     Havj, 
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BAEYT£  GENUS. 

FIRST    SPECIES. 

Witherite. 
Witberit, — Werner^ 


Barytaerje  De  Born.  1. 1.  p,  267. — Witherite,  Wid.  f.  554. 
— Barolite,  Kirw.  vol.  1.  p.  134.— .Luftor  Kohlenfaurer 
"B^tjt^  Eflner^  b.  2.  f.  1124.— Witerite,   Nap.  p.  387* 

\  Id.  Lam.  t.  2.  p.  20. — Barytc  carbonate,  Hauy^  t.  1; 
p.  309. — La  Witherite  Brocb,  t.  i.  p.  6134 


External  Chard{lers4 

Commonly  light  yellowifh  grey,  palfing  intd  a 
middle  colour  between  yellowifh  white,  and  grey-' 
ifli  white. 

Moft  commonly  maflive,  but  fometime^  alfo  cryf- 
tallifed  in 
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I,  SiX'fided  prifms  acuminated  by  fix  pl4nes 

which  are  fet  on  the  lateral  planes. 
a.  The  fame  prifm,  in  which  the  edges  that 
feperate  the  lateral  and  acuminating  planes 
are  truncated, 
3.  Double  fix-fided  pyramids. 
Luftre  of  the  principal  fraAure  is  fhining,  croli 
frafture  gliftening  and  refmous. 

Principal  frafture  is  intermediate  between  floriform- 
ly  foliated,  and  narrow  and  fcopiformly  divergbg  ra- 
diatedy  and  approaches  fometimes  more  to  the  one, 
fometimes  more  to  the  other.  It  appears  to  pofielsfe- 
veral  cleavages  ;  crofs  fradure  is  fine  grained  uneven^ 
paf&ng  into  fplintery. 

Fragments  generally  wedge  fliaped. 
MaiTive  varieties  are  compofed  of  Indiftind  wedge- 
fhaped,  prifmatic  diftin£t  concretions,  that  often  pals 
into  large  and  coarfe  grained  diftinfb  concretioBfy 
which  are  very  much  grown  together. 
Tranflucen^t^paiSng  into  femi-tranfparent 
Soft,  and  femi  hard- 
Brittle. 

Eafily  frangible. 

Heavy,    approaching  to  not  particularly  heavy, 
lighter  than  heavy  fpar. 
Specific  gravity— 4,300  to  4>338» 


Cbamcal 
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Chemical  Chara^ers. 

It  melts  without  addition  before  the  blow  pipe  into 
a  white  enamel.  It  diffolves  with  efFervefcence  in 
acids.  Paper  when  dipped  in  a  folution  of  nitrate  of 
bary te  exhibits,  on  burning,  a  yellow  flame,  but  when 
iramerfed  an  folution  of  nitrate  of  (trontiao,  a  purple 
flame. 


Conjiituent  Parts. 

Carbonat  of  baryle 

98,246 

Ctrbonat  of  ftrontian 

1.703 

Alumina  with  iron 

Of43 

Carbonat  of  copper 

0,8 

Barytcs 

^^               74,5 

Carbonic  acid 

"              «3.5 

Water 

16 

100 

100            100,0 

Kia^roth,  b. 

a.  p.  86.             J*!lUtier,       Fauqtulh.  Hauy, 

Min.  t.  a  p'309. 

Geognostic  SltUaiion. 


According  to  the  obfervations  of  Mr  Watt,  jun.  a 
fcholar  of  Werner,  'it  occurs  in  veins  alpng  with 
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heavy  fpar,  lead  glance,  blende  and  calamine  ;  thefe 
veins  trayerfe  the  independent  coal  formation. 


Geographic  Situaiim* 

It  is  found  at  Anglefark  in  Lancafliire ;  other  l(v 
calities  have  been  mentioned,  but  they  are  doubtful. 


Ufe. 

It  is  a  very  aftive  poifon,  but  its  combination  with 
inuriatic  acid,  when  ufed  with  caution^  has  beq 
found  ferviceable  in  fcrpphula* 
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BECONP    SPECIES. 

Heavy  Spar  or  Barytc*. 
Schwer  Spath.— -fT^fr/vr. 

This  fpecies  is  by  Werner  divided  into  eight  fub* 
^peciesy  viz.  i.  Heavy  fpar  earth.  %f  Compaft  heavy 
fpan  3.  Granular  heavy  fpar.  4.  Curved  lamellar 
heavy  fpar.  5.  Straight  lamellar  heavy  fpar.  6.  Co- 
lumnar heavy  fpar.  7.  Prifmatic  heavy  fpar.  8.  Bo- 
lognefe  fpar. 


*  The  term  Bary tc  hat  been  univerfally  adopted  bf  cfaemiftt : 
the  Englifh  denomiAatioDi  Heavy  Spaf,  is,  hQwerer^  for  many 
fieafbnsi  to  be  preferred. 
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FIRST    SUBSPECIES 

Heavy  Ipar  Earth. 
Schwerfpath  Erdc- — Werner. 

Baryte  vltriulce  terrcufe,  De  Born^  t.  i.  p.  268.— ^chweN 
fpath  crdc,  Wid,  f.  558 — Earthy  barofelenite,  Kirvi. 
vol.  I.  p.  138 — Schwerfpath  crde,  EJlner^  b  2.  f.  1143. 
Id.  Emm,  b.  i.  f.  550. — Bar jt- vitriol ata  terrea.  Nap. 
p.  402. — Lc  fpath  pefant  terreux,  Brocb.  U  i.  p*  6l^% 

External  Cbaraders. 

Its  colours  are  reddifli  and  ycUowifti  white. 

It  confifts  of  gHmmering,  and  generally  coarfe 
earthy  particles^  that  are  intermediate  between  dufty 
and  fcaly,^nd  fometirpes  rather  angular. 

Occurs  mafHvet 

Does  not  foil. 

Sometimes  loofe,  fometimes  more  or  lefs  coheriagy 
or  of  friable  confidence. 

Feels  rough  and  coarfe^  meagre  and  fomewhat 
fbarp. 

J^ot  particularly  heavy,  approaching  to  heavy. 

Cec^nostu 
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Geognosiic  and  Geographic  Situations. 

Occurs  in  drufy  cavities  in  veins  of  heavy  fpar« 
It  has  been  found  in  one  of  the  Mevels  of  the  mine 
called  Krieg  and  Frieden  near  Freyberg ;  alfo  in  the 
mines  of  Staffordfhire  and  Dcrbyfliire  in  England. 
Other  localities  are  mentioned,  but  on  doubtful  au« 
thority. 


Obfervations* 

]•  It  is  well  diftinguifhed  from  all  other  earthy  mi« 
nerals  by  its  greater  fpecific  gravity. 

a.  It  has  been  fuppofed  to  be  compad  heavy  fpar 
difintegrated,  but  its  occurrence  in  clofe  cavities  ap* 
pears  on  the  contrary  to  ihew  that  it  is  an  original 
powdery  depofit. 
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SECOND    SUBSPECIES. 

Compad  Heavy  Spar. 

Dichter  Schwerfpath. — Wermr. 

Baryte  vi,riolata  compaftc,  DeBorn.  1. 1.  p.  a68 — ^Dichtcr 
fchwerfpath/.rF/^.  f.  559.-*-Compa£l  barofdenitei  Kirw* 

vol.  I.  p.  138 Dichter  fchwerfpath,    Eftner^  b.  a. 

f.  1 1 46.  Id.  Emm.  h*  i.  f  55a.-~Barite  vitriolata  com* 
patta,  Nap.  p.  400— —IiC  fpath  pefant  compa£le^  Broch 
t.  I.  p.  6i8. 


External  Characters. 

Its  colour  is  yellowifli  white,  which  paffes  into 
greyifli  white. 

Occurs  maffive,  and  with  fine  drufy  cubic  and  re* 
niforni  impreflionj?. 

Luftrc  glimmering,  when  paffing  into  the  follow- 
ing fpecie>  gliflening. 

Frafture  coarfe  earthy,  paffing  into  fine  grained 
uneven  j  fometimes  it  is  indiftinftly  granularly,  fo- 
Hated. 

Fragments  indeterminately  angular,  rather  blunt« 
edged. 

Occurs 
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Occurs  fomctimes  in  thick  and  curved  lamellar 
(]iftin£b  concretions; 
,     Opaque,  fometimes  tiranHucent  on  the  edges. 

Very  foft,  and  foft. 
*  Rather  mild; 

Not  particularly  brittle. 

Eafily  frangible. 

Feels  meagre. 

Heavy. 


Geogmtfc  Situation. 
Found  in  metilllifefous  veins.     . 


Geografbic  SitutUwfU 

Found  iii  mines  in  the  Frcyberg  liiining  .field ; 
alfo  in  the  mines  of  Staffordftdre  and  Doi^yfliire, 
where  it  is  known  under  the  name  Cawk.  Mr  Ser- 
troz,  according  to  Brocbaztt,  13  laid  to  have  found 
in  clay  flate  near  to  Servos  in  Savoy. 


Obfirtkiticn. 

in  the  mines  of  Freyberg  vre  can  obferve  on  one 
hand  the  tranfition  from  this  fpcdes  into  earthy  heavy\ 
f par,  on  the  other  int9  foliated  heavy  fpar. 
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THIRD    SUBSPECIES. 

Granular  Heavy  Spar« 

KSmigcr  fchwcrfpath.— PT^nwr. 
Le  fpath  pefant  grenuei  Broeh.  t.  z.  p*  6io* 

External  CbanUlers. 

Colour  fometimes  fnow  white,    fometimes  milk 
white,  which  pafles  into  dark  fmokc  grey. 

Occurs  always  maflive. 

Internally  its  luftre  is  between  gliftening  and  glim* 
mering,  and  is  pearly. 

Frafture  fmall  and  fine  foliated,  and  feems  to  paf$ 
Into  fplintery. 

Fragments  indeterminately  angular  and  blunt  edg* 
ed- 
it prefents  fine,  feldom  fmall  grained  diftind  cob« 
cretions ;  they  are  fometimes  fo  minute  as  no  longer 
t(^  be  vifible,  when  it  paffes  to  fplintery. 

Feebly  tranflucent 

Soft. 

Not  particularly  brittle. 

Eafily 
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Eafily  frangible. 
Heavy. 


Gesgnostic  and  Geographic  Situatms. 

^ 

It  IS  found  in  beds  along  with  galena,  at  Peggau 
in  Stiria  ;  alfo  in  the  mining  field  of  Freyberg,  and 
at  Schlangei^erg  in  Siberia,  "where  it  iiJaccompanied 
with  copper  green  and  native  copper. 


Obfervations. 

1.  It  bears  a  ftriking  refemblandfe  to  granular 
limeftone,  from  which,  however,  it  is  diftinguiflied 
by  the  following  charafters :  -     ' 

1.  it  has  lefs  luftre. 

2.  When  the  diftinft  concretions  are  of  the 
fame  fize  as  in  granular  limeftone,  they  are 
not  fo  well  defined. 

3.  It  js  foftcr,  and 

4I  It  is  much  heavier. 

2.  Hie  greater  or  lefs  fingular  diftinftnefs  of  the 
concretions,  aSbrds,  to  an  experienced  eye,  a  good 
mark  by  which  to  diftmgiiifh  granular  liiheftone, 
gramilar  heavy  fpar,  and  ^anular  gyps  from  one 
another;  thus  in  gfanular  limeRone  they ^are  well 
defined,  in  granular  heavy  fpar  lefs  fo,  and  in  gra- 
nukir  jgyps  Hill  more  itrdiftinft. 

4  F  a  The 
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The  bljantnefs  of  the  fragments  catt  alfo,  Vy  an  ex- 
perienced eye,  be  ufed  for  diilin^ihing  thelje  fpecie^ 
from  one  another. 


FOURTH    SUBSPECIES. 

Curved  lamellar  Heavy  Spar. 

jfrumm-fchaaliger  Schwerfpath. — Werner^ 


Jjt  fpath  pe£uit    teftac^  eourbo,  on   le  fpath  lamelleto^ 
Brocb*  t»  X.  p.  6aK    - 


jppctemal  CbamSer^. 

Its  principal  colours  are  wbite^  grey  axid  red*  Of 
^hite  the  foUowiog  varieties  occur  :*~ydlQviih| 
greyifh^  and  reddifli  white.  Of  grey  k  prefents  yd* 
iowiSi  fmoke,  and  pearl  grey.  From  pearl  grey  it 
pafles  into  flefli  red  and  bioodted;  the  yeIlow]fI| 
^rey  pafli^  into  yellowifli  ^irown*. 

The   y  cJlowifh  brown  variety  occurs  only  in  Engha4. 

Sometimes 
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Sometimes  feveral  colours  occur  together,  and  2iie 
diftributed  in  broa4  ftriped  delineations. 

Occurs  mod  commonly  maffive,  frequently  rem- 
form,  alfo  globular  and  with  impreflions ;  alfo  in  finall 
lenfes  and  four*fided  tables,  which  have  always  a 
drufy  furfajce. 

Internally  its  luftre  is  gliftening  p^9g  into  ihin- 
ing,  and  is  intermediate  between  pearly  and  refmous. 

Fradure  generally  curved  foliated,  and  fome  fpe- 
cimens  pais  into,  fplintery,  (the  latter  has  the  lead 
luftre;,  even  into  fcopiformly  diverging  radiated; 
this  has  mod  luftre. 

Fragments  generally  indeterminately  angular,  blunt 
edged. 

It  i$  commonly  compofed,  particularly  the  reni« 
form,  of  curved  and  thick  lamellar  diftind  concre- 
tions,  which  are  bent  in  the  direftion  of  the  external 
furface,  and  according  to  which  the  colour  is  arrang- 
ed. 

More  or  lefs  tranflucent. 

Soft,  in  a  low  degree. 

Eafily  fraagible. 

Heavy. 

For  its  geognoftic  and  geographic  fituations  fc^ 
the  following  fubfpecies. 


FIFTH 
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FIFTH    SUBSPECIES, 

Straight  lamellar  Heavy  Spar. 
Geradfchaaligcr  fchwerfpath. — Werner. 


This  fpecics  is  by  Werner  divided  Into  two  kinds, 
a*  Frefh  ftraight  lamellar  Heavy  Spar.  *.  Difinteg^ 
rated  ftraJght  lamellar  Jleavy  Spar, 


a*  Frefh  ftraight  lamellar  Heavy  Spar. 
Frifcher  geradfchaaligcr  fchwerfpath. — Werner^ 

External  Cbaraders. 

Its  moft  common  colours  are  white  and  red.  Of 
white  it  prefcnts  the  following  varieties : — ^milk,  yel- 
lowifh  and  reddifli  white.     Of  redj^  flefli,  blood  and 

brownUh 
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browiiifh  red.    It  occurs  alfo  grcyifh  black,  but  that 
is  a  very  rare  variety. 

The  preceding  are  the  colours  of  the  maffive ;  the 
cryftallized  poffefles  bcfides  thefe,  grey,  yellow, 
green  and  brown.  The  following  are  the  varieties 
of  each  colour  that  occurs  2 — ^grey,  yellowifti  and 
greenifli  grey ;  green,  ©live,  and  oil  green  ;  yellow, 
wax,  honey  and  wine  yellow,  and  yellowilh  brown, 
which  approaches  to  liver  brown ;  alfo  of  a  middle 
colour  between  fmalt  blue  and  bluifh  grey,  which 
approaches  to  indigo  blue. 

The  colours  are  light  and  fomcwhat  muddy. 

The  red  colour  occurs  very  feldom  in  the  cryftal- 
lized varieties. 

It  is  moft  frequently  maffive,  but  alfo  very  often 
cryftallized ;  the  two  radical  cryftalUzations  are 
I,  Oblique  four-iided  table, 
a.  Redangular  four-fided  table. 


1.  Oblique  four-Jided  iabJe. 

a.  Perfeft. 

i.  The  obtufe  terminal  edges  truncated  j  wheR 
thefe  become  large,  a  fixfided  table  is 
formed. 

c.  All  the  angles  truncated  ;  when  thefe  trun- 
eating  planes  increafe  until  they  meet,  be- 
villments  are  formed.  The  bevillments  on 
the  obtufe  terminal  edges  are  fometiraes  very 
deep,  and  a  fecond  time  bevilled,  and  the 

(bcond 
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iecond  bevillment  twice  broken ;  fometimel 
the  edges  of  the  obtufe,  and  more  rarely 
the  edges  of  the  acute  beviUment^  are  tnm« 
cated. 
d.  By  the  increafe  of  the  bevillment  on  all  the 
terminal  edges,  the  tranfition  is  made  into 
the  rectangular  table,  bevilled  on  the  ter- 
minal planes. 


2.  ReSlangular four-Jided  t^le^ 

^..Perfea. 

b.  All  the  terminal  planes  bevilled,  and  the  ftill 

remaining  part  of  the  planes  form  truoca*^ 
tions  on  the  angles;  when  thefe  trunca- 
tions increafe,  the  four-fided  pafles  into 

c.  An  eight-iidcd  table,  which  prefents  the  foU 

lowing  varieties  :— 
«.  1  runcated  on  all  its  lateral  edges* 
j3.  Having  all  its  terminal  planes  bevilled,  and 

the  edges  of  the  bevillments  truncated. 
J.  The  bevillments  in  >.  are  fometimcs  round- 
ed o(F,  and  thus  a  kind  of  lens  is  formed^ 
The  planes  of  the  cryftals  are  fmooth,  generally 
fplendent  and  pearly. 

Internally  its  luftre  is  fhining,  which  fometimel? 
approaches  to  fplendent,  fometimes  to  gliftening,  and 
is  connnonly  intermediate  between  pearly  and  vit- 
treous. 

FraQure 
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¥railur«  more  or  left  perfeSIy  ftraight  foliated, 
havipg  a  perfeft  and  a  little  obl^auely  interfering 
<hree-iold  cleavage. 

Fragments  rhomboi^jLjipproaching  to  cubical. 

Occurs  in  diftinft  concretions,  which  are  ftraight 
lamellar,  and  are  from  thin  to  very  thick ;  they  are 
thicker  at  one  extremity  than  another,  hence  they 
are  rather  wedge-fliaped,  and  their  crofe  frafture  ex- 
•liibits  a  fcopiformly  diverging  afpcft. 

The  rnaffive  varieties  arc  tranflucent,.the  cryftalliz- 
od  irapfparent  ?md  femitranfparent,  and  is  duplicating. 

Soft,  fcratchcs  calc  Ipar,  but  is  fcratched  by  fiudr 
•fpar. 

Not  particularly  brittle. 

Eafily  frangible. ' 

Heavy. 

Specific  gravity..— 4,300  to  4,500. 


Cherjiical  Characters. 

•It  melts  without  addition  before  the  blow  pipe  into 
u  folid  white  enamel,  and  when  pure  does  not  efier- 
vefce  with  acids. 


Constituent  Parts. 

Barytcs                   84 

67,2 

Sulphuric  acid        13 

3».8 

Water                   0,3 

Bergman. 

Withering. 

4G 

Klaproth 

1 
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Klaproth  found  in  fcy^ral  varieties  of  heavy  Q)ar, 
fmali  portions  of  fulphate  of  flrontian,  fiUca^  ozyd  of 
iron,  and  alumina. 


Geognostic  SituatiofU 

Occurs  almofl  always  in  veins,  fddom  in  beds, 
{n  primitive  mountain^  it  is  found  in  conliderable 
quantity,  but  is  more  abundant  in  the  tranfidon 
rocks.  It  occurs  in  beds  and  veins  in  the  floetz  for* 
mations,  and  continues  even  to  the  neweft  floetz  trap, 
^here  it  lines  drufes,  and  forn)s  ydns^ 


Georraphic  Siituzti<nu 

BeGdes  Saxony,  it  occurs  in  Hungary,  Bojiien^ 
the  Harz ;  England  ;  Scotland,  Leadhills,  Wanlock 
Jiead,  the  rocks  belonging  to  the  floetz  trap  forma- 
tion in  the  vicinity  of  Edinburgh,  and  ifland  of  Arran, 
Iwhere  it  probably  occurs  in  beds. 
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b.  Bifmtegratcd  Heavy  Spar. 

Mtilraicher  oder  Miirber  geradfchaaliger    Schwer^ 
fpath,— fFrr/a^r. 

External  Characters. 

Its  Coloirrs  are  greyiOi,  yellowifh,  and  reddlfh  white. 
Generally  maffive. 

Luflre  fhining,  paifing  ihta  gliftening. 
Fradure  and  diflind  concretions  the  fame  as  in  the 
preceding  kind,  but  lefs  diftinft. 

Faintly  tranflucent  on  the  edges,  or  nearly  opaque. 

Soft,  pafling  into  very  foft. 

Not  particularly  brittle^ 

Veipy  calily  frangible. 

Heavy^ 


G  2  SUTH 
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SIXTH    SUBSPECIES. 

Columnar  Heavy  Spar. 
S  tangenrpath . — Werner. 


Id.  Emm.  b.  i.  f.  569. — Le  fpath  pefant  en  batres^  BruK 
t.  I.  p.  651. 


External  CbaraSers. 

Its  colour  is  yellowiih,  milk^  greyifb,  and  greeniib 
white. 

Is  always  cryftallifed  in  acicular  oblique  four-fided 
prifms,  which  are  columnarly  aggr^ted,  and  inter- 
feft  one  another. 

Externally  and  internally  it  is  fliining,  palffing  to 
fplendent,  and  perfefHy  pearly. 

Fra£lure  ftraight  foliated^  with  a  three«fold  dea?- 
age. 

Fragments  rhomboidal. 

It  probably  alfo  occurs  in  granular  diftinft  concre- 
tions. 

Tranflucent. 

Soft. 

Not 
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Not  particularly  brittle. 
Eafily  frangible. 
Hcavy^ 


Geognoitlc  arid  ikdgtaphic  Situation. 

It  is  fou^d  in  itfetallic  veins,  'accompanied  by  fluor 
fpar,  quartz^  and  other  fubfpecies  of  heavy  fpar.  It 
was  formerly  found  in  confiderable  quantity  in  the 
vein  of  Lorenzgegen  Trum  near  Freyberg ;  is  found 
in  the  mines  of  Scharfenberg  near  Meiffen,  and  in 
thofe  in  the  Vicinity  cf  Marienbeig.  It  is  alfo  found 
fti  Derbyfhire. 


Obfervaiims. 

It  has  been  by  fome  cohfounded  vrith  fchorl,  by 
^t*hers  with  white  lead  ore.  To  fchorl  it  has  no  re- 
'iemblance,  but  it  might  be  confounded  with  white 
4ead  ore«  It  is  however  eafiiy  diilingutfted  from  it 
by  the  fallowing  characters  :  white  lead  ore  has  an 
'adaitf^tihe  )uftre,  its  fr^fture  is  fmall  cOnchoidal, 
•iiki  its'fpetlfic  gravity  is  6i5585  j  on  the  contrary, 
-c^lumilar  heavy  fpar  has  a  pearly  luftre,  fradure  is 
'folhtcd,  and  its  fpfccific  gravity  is  hot  above  4,500. 


SEVENTH 
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SEVENTH    SUBSPECIESi 

.  Prifmatic  Heavy  Spar. 
Saulen  Schwcrfpath. — Werner^ 

External  Characters. 

Its  colours  are  greenifh  grey*  yellowifli  grey,  affr 
grey,  fmoke  grey,  and  pearl  grey  ;  the  pearl  grey 
pafTes  into  fleih  red  ;  it  occurs  alfo  pale  indigo  blue. 
Ihe  fle(hA*ed  colour  is  very  rare. 
Occurs  maffive,  but  moft  commonly  cryfl:allifed« 
The  following  are  its  cryftalline  figures. 

!•  ObKque  four-fided  priftn  acutely  beviiled  on 

both  extremities,  the   bevilling  planes  fet 

'  on  the  acute  lateral  edges.    Sometimes  one 

of  the  bevilling  planes  is  fo  large  as  to  caufe 

the  other  to  difappear. 

2.  Oblique  four-fided  prifm  acuminated  by  four 

phnes,  which  are  fet  on  the  lateral  edges. 
This  figure  is  produced  by  the  deep  trun- 
cation of  the  extremities  of  the  obtufe  late- 
ral edges. 

3.  When  the  bevilling  planes  approach  to  each 

other  by  the  prifm  becoming  (horter,  the 
lengthened  ofl^edron  is  formed. 

4.  The 
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4*  The  two  oppofite  obtufe  lateral  edges  are 
fometimes  trupcated,  and  thus  a  fiic-iided 
prifm  is  formed 

Crydals  are  middle  fized  and  fmatl,  form  drufes^ 
,^d  interfed  one  another. 

Ludre  is  fhiniog  a9d  fplendent,  and  refmous,  or 
pearly? 

Fradure  is  lamellar  or  foliated,  ^ith  a  three-fold 
cleavage  like  lamellar  heavy  fpar. 

It  occurs  in  coaTe  and  fmail  grained  diftin£t  con« 
cretions,  and  this  diftinguiihes  it  from  lamellar  heavy 
ipar. 

GenenJly  tranfluceot,  icryftals  are  often  tr^lba* 
j-ent, 
.    Soft. 

Hot  particularly  brittle. 

Uncommonly  eafily  frangible,  more  fo  than  lamef- 
Jar  heavy  fpar. 

In  other  chara&ers  the  fame  as  the  preceding 
iubfpecies. 


Ceographic  Situathn. 
found  in  mineral  veins  in  Saxony, 

Obfervaiion* 

It  was  formerly  confounded  with  lamellar  heavy 
/pan    '  ■  •         • 

EIGHTH 
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Bolognefe  Spar. 


Gjprutn  fpathofum  opacum  jTemipellacidum,  WalL  t«  f « 
p.  169 — Var.  of  blxttriger  iichwerfpadi^  f^id,  f.  561—. 
BologneOerftein,  Emm^  b.  4.  f  572  -r-Litheofphore,  Zam, 
t«  2.  p.  ^4.-— Baryte  fulphat^e  rayonn^e,  Hauy^  t.  2-  p. 
302. — Le  fpath  de  Bologue  9u  la  fft^jcre  d^  Qplognci 
Brick,  t.  !•  p.  $33. 


Exterfial  CbaraSers^ 

Its  colour  is  fmoke  grey^  which  paflcss  into  ati 
grey  and  yellowifli  grey. 

It  occurs  in  r  mndifh  and  blunt  edged  flatly  com- 
preiTed  pieces,  l]aving  an  uneven  furface ;  fome  pieces 
have  even  the  fpheroidal  (hape  of  the  lens  j  others  ex- 
hibit traces  of  a  low  three  fided  pyramid. 

Internally  its  luilre  is  fbmetipies  (hining,  fometimes 
gliftening  and  refmous. 

FraAure  is  pan^lel^,  ftellularly,  a^d  fcopifonnly 
diverging  radiated ;  fometimes  alfo  foliated  in  certain 

diredions 
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diredions,  refembling  in  this  particular  the  frafture  of 
Arragone. 

Fragments  are  fometimes  wedge  fhaped,  fometimes 
indeterminately  attgiilar. 

Sometimes  occurs  in  large  grained  diftin£t  concre- 
tions, in  which  the  rays  in  each  concretion  have  a 
different  direction;  fometiities  the  concretions  are 
wedge  Ihaped,  and  even  pafs  into  unfeparated. 

Strongly  tranflucent. 

In  other  chlraders  it  agrees  with  the  preccdmg 
fubfpecies. 


Geognostic  and  Geographic  Situations. 

Werner  informs  us  that  it  is  found  imbedded  in 
clay  and  marie  rocks  at  Monte  Patemo,  near  Bolog- 
na in  Italy;  the  junec^ual  furface  of  the  rounded 
maffes,  which  are  found  loofe,  fhew,  as  Werner  well 
obferves,  that  they  have  not  received  their  rounded 
form  from  attrition,  but  owe  it  to  their  imbedment. 


4  H  EIGHTH 
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STRONTIANE  GENU&«  r 


FIRST    SPECIES. 


Strontiane* 
Stronthian. — Werner* 


Id.  Wid.  f.  571.  Id.  Kirw.  vol.  I.  p.  33a.  Id.  E^ner^b*  t# 
f.  48. — ^Kohlcnfaurcr  ftrontianit,  or  ftrontiaoe  carbo^ 
nat^e,  Emm.  b.  3.  f.  310. — Strontianite,  Nafi.  p.  39i» 
^ — Strontites,  Hape^  J^din.  Uranf.  vol.  !•   Id.  Lam.  t.  2. 

'  p.  130.— Strontiane  carbonat^e,  Hauy^  t.  a.  p.  327.— 
La  ftrontianite,  Brocb.  t.  i.  p.  637. 


External  Characters. 

Its  mod  common  colour  is  intermediate  between 
afparagus  and  apple  green,  often  alfo  greenifh  white. 
Sometimes  both  colours  occur  together  in  the  fame 
fpecimen.        ■"   ^       •        •    "       -      ^ 
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It  occurs  mod  commdnly  maifive,  and  fometimes 
cryftallifed  in  acicular  dryftals,  that  appear  tp 
be  lix-fided  prifinS  pretty  flatly  acuminated  by  fix 
planeSi 

The  cryftals  are  fcopifbrmly  and  manlpUlarly  ag- 
gregated. 

The  luftre  of  its  principal  fra£ture  is  fhining  and 
gliftening,  crofe  frafture  gliftening,  and  is  pearly. 

Principal  frafture  narrow,  ftraight,  and  fcopiform* 
ly  diverging  radiated ;  towards  the  centre  of  the  ra- 
diation it  appears  always  white. 

Crofs  frafliure  is  fine  grained  uneven* 

It  is  ftiil  uncertain  whether  or  not  it  occurs  in  dif* 
tinft  concretions ;  perhaps  it  may  (hew  a  tendency  to 
wedge  fhaped  concretions, 

Tranflucent  in  a  greater  or  lefler  degree. 

Soft  and  femi-hard. 

Brittle. 

Eafily  frangible. 

Not  particularly  Jieavy,  approaching  to  heavy. 

Specific  ^gravity— a.3»675,  i£/a/ir(?/A»— 3,400  to  3,644, 
Kirwofu 


Chemical  Chara^ers^ 

Before  the  blow  pipe,  without  addition,  it  becomes 
white,  but  does  not  melt,  and  if  afterwards  expofed 
to  the  air  it  falls  into  powder.     It  has  not  the  fame 

4  H  2  poifonous 
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poifonous  properties  with  \^t^erite.  1%  d^tf»  in 
acids,  with  effervefcence..  If  we  dip, a  pi^e  of  paper 
into  a  folution  of  nitrate  of  (trontian  and  allow  it  to 
dry  and  then  inflame  it,  it  bums  with  a  very  beauti- 
ful carmine  red  colour*^   Brocban^. 


Constituent  ParU^. 

Strontiane               61^21                69,^  62>Q 

Carbonic  acid          30,20               30^0  30,0 

Water                        8,50                 0,5  8^ 


100,0  100,0  200,9 

According  to  Hofe^         Kl^proth^         PiUetifr], 


Geognostic  and  Geographic  Situations. 

It  has  been. hitherto  found  -only  at  StroDtiaii  in 
Argylefhire,  where  it  pccui^  along  with  lead  glance, 
heavy  fpar,  calc  fpar,  and  iron  pyrites,  in  a  veia  thai 
traverfes  gneifs  *. 

*  The  kind  of  rock  may  flill  reroain  doubtful,  a8  the  authoritj 
of  the  foreign  mineralogiH  who  firil  announced  it  is  not  of  die 
kigheft  kind. 
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Obfervations. 

Dr  Ifope,  in  his  mafterly  memoir  publiflied  in  the 
Edinburgh  Phiiofophical  Tranfadions  for  1790,  firfl: 
made  us  acquainted  with  the  peculiar  earth  whic&  this 
genus  contains.  It  aftecwarcEs;^engaged  the  attention 
of  other  able  chemifts,  particularly  Kirwan^  Klaproth, 
Fclletier,  and  Vauquelin* 
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6o2  STROIfnANE  GENUS. 


SECOND    SPECIES. 

Celcftine. 
Celcftin.— Ffmw-. 


Schwefel  (attrer  ftrontianit,  Eftnery  b.  i.  f.  1185.  Id.  Emm. 
b.  3*  f.  3i2«ii^trontiane  fulphat^e^  Hauy^  t.  2.  p.  327. 
La  celeftine,  Broch.  1. 1«  p.  640. 


This  fpecies  is  by  Werner  divided  into  two  fub- 
fpedes.     I.  Fibrous  Celeftine.  2.  Foliated  Ccleftinc. 
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^       f IRST    SUBSPECIES, 

Fibrous  CelefUnCf" 

*  ^  • 

Fafriger  Celcftine.-'^4r<?rwr, 

External  Cbaraders^ 

Its  colour  is  intermediate  between  indigo  blue  and 
bluifh  griey,  and  fometimes  palfes  into  milk  white ; 
faid  alfo  to  occur  pale  iky  blue.  It  lofes  its  colour  ia 
peeping,  even  if  veiy  carefully  prefcrved. 

It  occurs  maflive  and  in  plates,  alfo  cryftallifed« 

Luftre  of  the  longitudinal  fra£ture  (hining,  crofs 
frafture  gliftening  and  pearly,  or  between  pearly  and 
reiinous. 

The  longitudinal  fradure  is  foliated,  but  this  is 
feldom  to  be  obferved,  as  it  does  not  break  eafily  in 
that  direction.  Crofs  fradure  parallel,  coarfe,  and 
rather  curved  fibrous* 

Fragments  fplintery. 

It  (hews  a  tendency  to  prifmatic  diftinft  concretions, 
which  appear  to  be  parallel  and  conformable  with  the 
fibrous  fra£lure, 

Ttanflucent* 

From 
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6o4  STRONTIANE  GENUS. 

From  foft  to  femi-hard. 
Eafily  frangible. 

Heavy,  but  not  in  a  high  degree. 
specific  gravity— 3,83c,  lUaprotb. 


Geognosiic  and  Giographic  Sitnaimf 

Its  geognoftic  Otuation  is  very  iniperfe£lly  known,  it 
is  fufpeded  to  occur  in  marie.  It  is  found  at  Franks 
town  in  Pennfylvania,  and  alfo  at  Bouvroa  near 
Toul  in  France,. acconUng  to  &oclunt» 


Digitized  by 


SECOND 


Google 


(    fi^S     } 


SECOND    SUBSPECIES^ 

( 

Foliated  Celeftine* 
Blittrigtt  Celeftm.-4r^n^4 

Ektermt  CbOraSeri. 

Its  colour  is  inilk  Wl^te,  vhkh  £d[h  into  biu^^    . 

It  occurs  maffive,  and  is  cryftalfifed  in  fix-fidedl 
tables  that  interfe£l  one  aiiother< 

Luftre  gllftemng^a|>pr<)iaching  to  finning. 
..    Fradure  imperfe&Iy  foliated^   with  a   twtffold 
cleavage,  perhaps  a  threc-fold  ckatage.  # 

Fragments  indeterimnately  angular. 
'  Occurs  in  thin  and  ftraight,  generally  a  Kttle  curt-t 
ed  lamellar  loofely  aggregated  concretions^  which  artf 
coUe£led  Into  large  gomdar  concretions. 

Strongly,  tranflucent^  the  eryftals  rarely  tranfpah 

&>ft,  ap^roaeUng  to  femi*hard^ 
Not  particularly  brittle. 
Eafily  frangible* 
Heavy* 


t  Geompstic 
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6o6  STRONTIANE  GENUS. 

Qeog^fic  Situatm. 

Sometimes  occurs  in  fulphur  beds.    Vk&  Naf. 
y$twnal. 

...      n      ...;-.''  O  -    • 

t       .      I      I 

Gepgraphic  Situation. 

Is  found  vefy'fchely  cfyftalmed  in  SicHy  >  alfo  b 
the  South  of  England,  near  Briftol. 

Ob/ervatimf. 

!•  Celcftine  has  been  affo  found  cryftallifcd  in 
.  a.  pbliqi^^ /qpfrW^i  inafa^^  fometimcs 

.  :2^eniatcly.  ^btoMcr   and  naitower  lateral 
planes,  andMOcuminated  by*  four  plan^ 
.wl|ic^  ^e.fef  on  the  laterar edges,  and 
,  ,  ivli^h.teni^^atft  ii^  a^linc  vhich  is  in^the 

direii;ion  o^  d^;awtdf  ktepJ  edges. 
6.  Sometimes  the  aCiKer:  lateral  edges,  and  the 
edges  .formf!d^j>}riith(  niecting  of  t^ 
*  '   .'  .     ,  ns^tingpl^saffptruncatdi 
^  l^hele  cryft^i2ati93(is,  l^ng  to  a  fuMpecie^  that 
may  be,  denoipinated  ra4i<ite4  celeftine^  and  which 
differs  from  the  foliated  in  cryfiallization,  aggregate 
Uon  of  cryftals,  frad^e^aiKi  diftlnfbiCofictetions. 

2.  There  is  found,  imbediled  in  cby^  in  the  gyps 
quarries  of  Mont  Mart  re  near  Paris^  «  ^oinpaft  fub- 
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pedes  of  celeftinc,  of  which  Brochant  gives  us  the 
following  defcription : — Colour  bluilh  grey,  Occuis 
maflive.  Fradui'e  fplintery.  Opaque.  Semi-liard, 
palling  ta  foft.  Somewhat  frangible*  Rather  mild. 
Specific  gravity  3,500. 

The  fpecimens  in  my  collection  polTefs  the  follow* 
ing  charaders : 

Colour  yellowifli  grey.  Occurs  in  flattened  fphe- 
toidal  and  kidney  (haped  pieces ;  which  are  often  in- 
ternally traverfed  by  rents,  that  divide  its  iurface 
into  quadrangular  pieces  :  the  furfaces  of  thefe 
pieces  arc  drufy,  Fradlure  fine  fplintery,  and  fomo- 
times  minute  foliated.  Opaque,  and  fometimes  tranf- 
lucent  on  the  edges.  Soft,  paffing  into  femi-hard. 
Eafily  frangible.  Mild.  Heavy.  Specific  gravity 
3,596.  Conftituent  parts,  according  to  Vauquelin 
7.  J.  AT.  n.  53.  p.  355. 

S olphat  of  ftrontiane         9  z  »42 
Carbonate  of  lime  8,33 

Oxydofiron  0,25 

Celeftine  may  thus  be  divided  into  four  fubfpecics. 
1,  Compaft.  2.  Fibrous.  3.  Radiated.  4.  Foliated. 


£ND  OF  THE  FIRST  VOLUMJS. 
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EXPLANATION 


OF  THS 


PLATES. 


i  AM  indebted  to  Count  de  Bonrnon  and  Ahh6 
Haujj  two  of  the  mod  able  and  diilu)gui|Iu^cryf«  - 
tallographers  df  the^refent  age,  fot  the  greater  num- 
ber of  the  figures  that  accompaiiy  thji^^work*  I  in- 
ended  to  have  completed  the  cryftal  fuite$  p^  feveral 
if  the  fpeeks  that  are  'fiill  imperfed,  but.waatsO£ 
dfure  &nd  opportunity  ha3  prevented  me,  _  . 

Fig.  !•   Odaedron. 

fig*  a.   Odaedron,  in  which  each  plane  is  divided 
to  fix^  fb  that  the  figure  has  48  triangular  faces^^.  - 

»  Wc  hope  Count  dc  Bournon  will  foon  gratify  the  mineralp. 
al  public  ^th  an  account  of  the  highly  interefting^  fiMteef 
vaoadB,  wliich  arc  in  the  eoUo6tion  of  tht  Ho|u  Mr.  QreviUe. 

ZlRCON» 
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ZIRCON.  ,  .     . 

Tig.  3.  Redangular  four-fided  prifm^  acuminated 
by  four  planes,  which  aie  fet  on  the  lateral  planes. 

Fig.  4*  Same  figure^  in  which  the  angles  formed 
by  the  meeting  of  the  acuminating  and  lateral  planes 
are  bevilled. 

Fig.  5*  Same  figure  as  the  preceding,  in  which 
the  terminal  edges  are  truncated. 

HYACINTH. 

Fig.  6.  Redlangular  four-fided  prifm,  acummated 
by  four  planes,  which  are  fet  on  the  lateral  edges. 

CHRYS'0B£RYLL. 

Fig.  7.  Flat,  double  fix-fided  pyramid,  in  which 
the  fummits  of  the  acuminations  are  truncated. 
Fig.  8.  Longi{h,  thick  fix-fided  table. 

CHRYSOLITE. 

Fig.  9.  Defcribed  in  No,  i.  and  a.  p.  4a  and  43. 

AUOITB. 

Fig.  1 0.  Six-fided  prifin,  with  two  broader  and 
four  fmaller  lateral  planes,  bevilled  on  both  extre- 
mities, and  the  bevilling  planes  fet  on  obliquely  but 
paraDely  on  thofe  lateral  edges,  which  are  formed  by 
the  fmaller  lateral  planes. 

Fig.  1 1.  Differs  from  the  preceding  in  having  the 
edges  formed  by  the  meeting  of  the  (mailer  lateral 
planes  truncated. 

VESUVIANE. 

F{g^  13.  Redangular  four-fided  priimy  btincated 
on  the  lateral  and  terminal  edges. 

13.  Same 
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13.  Same  figiii^,  acuntinated  by  four  plan6^ 
H^hicb  are  fet  on  the  lateral  planes,  and  the  extremi- 
ties of  the  acumins^tiops  pretty  deeply  truncated. 

OARI^ET. 

■    I 

Eg.  14,  Garnet  dodecaedron, 

fig.  15;  Garnet  dodecaedron,  having  all  its  e%e» 
deeply:  truncated ;  it  is  the  intermediate  cryftal  be- 
tween the  dodecaedron  and  the  following  figure* 
'.  figw  i6«  W^ich  i^'a  double  eighwfided  pyran^d, 
a^minated  by  four  planes.  ) 

Fig.  17,  Preceding  figure,  in  Which  the  truncatiqns 
Hi^rk  its  progrefs  to  tne  garnet  dodecaedron ;  afid 
the  aoiuninations  its  prognefs  from  the  garnet  do4e- 
caedron« 

;.CRENATITE. 

JKg.  18.  As^^defcribed  at  page  'jS. 

SPINBLLE.  J 

rig.  19.  Oftaedron.  Fig.  20.  Lengthened  ofta- 
.  edron.'  Fig  ai.  Acute  rhomboid.  Fig.  22.  Preced- 
.ing  figure  truncated.  Fig.  23,  Tetraeoron.  Fig.  24^ 
Tetraedron,  truncated  on  the  angles.  Fig.  25.  Oo- 
tiedrcm,  having  its  common  bafis  trimcatecL  Fig,  26. 
Re&angular  four^fided  prifm,  acuminated  by  four 
planes,  placed  on  the  lateral  planes.  Fig.  27.  Oc- 
taedron,  having  all  its  edges  truncated.  Fig.  28. 
Garnet  dodecaedron,  having  the  remains  of  the  faces 
of  the  Oi^aedron.  Fig.  29*  Garnet  dodecaedron.. 
Fig.  30.  0£hiedron,  having  each  of  its  angles  acU'P 
minated  by  four  planes  which  are  fet  on  the  lateral 
planes.  Fig.  31.  Same  figure  as  the  preceding,  hav- 
ing the  edges  truncated.    Fig.  32.  Twin  cryftal. 
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Fig.  33.  Double,  threeifided  pyramid.  R^.  34. 
Extremities  of  the  pyramid  deeply  tnfflcated.  Ftg.  35. 
Very  deeply  trunpated.     Fig.  36.   Six>fidcd  table. 

'"  l^ig.  37/Uommbh  bafis  of  the  {pyramid  tni«GAed. 

-  fig.^  ^"S,  Sit-fided  piifm^  ac^gUQ^I^ediby thieeplanet, 
wMch  are  |5lac^d  on  the  giteipi^t^. .  lateral -edo^  and 

. '^e  dctfemitTes  olF  the.iatcumipatiofia  flighny  Wm^ 
cated.     Fig.  ^9.  Precedm^  6gur^  ^arbg  it^acumi- 

<  'Batidti^  fcr  d<^pT^''truncia!ted  ^t  tb^reimdns-of  the 

«>  truncating^ plaiV^^  appear  li):e^ tnmiatiany^ott  the^aU 
-terrtatfe*angl6s.  Fig.  40.  Six-fided  prifm.  iFigi^u 
Six-fided  ta-ble.  Fig.  42.  Six-fided  prifm,  truncated 
on  the  edges  and  angles.  Fig.  43.  Preceding  figure, 
only  truncated  on  the  terminal  p^gQSn  \.Eig9i  44;'Six« 
fided  prifm,  actmlihatei  by  fix  planes,  fet  on  the  la- 
teral planes,  and  the  extremity  of  the  acumination 
truncated.  Fig.  45.  DouUe  fu^)l^c$l^pyramidw  Rg. 
-46.'  Same*'iig\irfe,  *  with  its  .  c^ftrpmi^eft  itnmcoted. 
'^^-  4^.*^-Samfe  more  deepfy  ^i^catgdj  •.  Rg.  4*. 
.$amfe«  figure,' 'in* AvfticK  thp  ,^t9rnate.angles»^.foifn« 
-od''  by  4hb*  meetihg  oT  the*  truncatipgijplane  and  the 
jftamiit^aiitig  T^Ta^es '  are  trUjU^^ted. »  Vig%  49^  Acute, 
fmgle  fix^fidedpyVamfd.  having  i^s  lateral  edges  traa- 
ortedv  ^  Kg;*^  5 c?. ' Single,  f^. fided  pyramid*  .  Fig.  yi. 
Sing<«=  fi:j  lidtd  pyramid,  ji^  which  th^  alternate  and 
ikernart^ig^  angles '  are  fljghtly  ^truncated. .-  Rg* ^52* 
iUute  fiX'^Kfedf  pyf amid,  flatly  acuminated  by  three 
planes,  which  ai;e  fet  o^  t^^  ^ij^e^l^tc  lateral  edges. 

;      PREClOUS'BEaYLL.'  .  ^ 

Fig.  53.   Six. fided  prifin,  with  truncated  lateral 
edges.     Fig.  54.  Same  figure,  with  truncated  angles* 
^^K  55*  Six-fided  prifm,  acuminated  by  fix  planes, 
which  are  placed  on  the  lateral  planes,  and  the  ex- 
tremities 
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tremuies  of  tba  a^umin^tjofw  deeply  truncated*  Fig. 
56.  ^ix  fidipd  priftft,  hftviQg  teniynal  edg)^  and  angle* 
truncated. 

TOURMAl-lNEf 

y'g'  57  Kqnwmsrular  three- fiiied  prifin,  acumin- 
ated on  ]>oth  (c^tr^niities  by  three  planirs,  whieh  on 
one  extremity  are  fet  on  tne  lateral  planes,  on  ths 
other  on  the  lateral  edges;  and  the  lateral  edges 
are  fo  deeply  bevilled,  that  it  appears  like  a  ninefided 
prifn>.  Fig.  jH  Fl^t,  doubly  Jhree-fided  pyramid, 
in  which  th^  alt^rn^te  ^ngle^,  thf^  cgmj^i^  bafis,  and 
?tU  the  edgps,  ar^  tr^ncat^d. 

TI^UME^STONE. 

Fig.  59.  Very  oblique  rhomb,  in  which  the  two 
oppofite  obtufe  lateral  edges  are  truncated. 

JlpCK  GRySTA^. 

Fig.  60.  Equiangular  fix-fided  prifm,  fomcwhat 
acutely  acuminated  on  both  extremities  by  fix  planes, 
lyi^bich  are  fet  on  the  lateral  plants.  Fig.  6i.  l)ouble 
fix-fided  pyramid, 

PREHNITf. 

Fig.  63.  Oblique  four  fid^d  table.  Fig  6^  Same 
figure,  tj'u^cated  on  the  acule  edges,.  Fig.  64.  Flat 
four  fided  priftn,  bevilled  on  boih  extreipities,  the 
bevUiing  planes  ftt  on  the  faialltr  lateral  planes,  and 
the  edge  of  the  hevillment  truncated. 

RAPIATED    ZEOLITE. 

Fig.  65.  Broad  rcftangular  four-fided  prifm,  a- 
cutely  acuminated  by  fpur  planes,  which  arc  p^  on 
the  lateral  edges,  and  the  extremities  of  the  acumi- 
pations  flightly  truncated. 

4  K  Fig.  6$. 


Digitized  by 


Google 


r  e  1 

'  Kg.  66.  Four-fidcd  prifm,  flatly  acuminated  by 
four  planes  wliich  are  fet  qn  the  lateral  planes. 

FOLIATED    ZEOLITE. 

Fig.  67.  Short  and  oblique  four-lided  prifm,  in 
vhich  the  acute'  edges,  and  angles  on  the  obtufe 
edges  are  truncated.  Fig.  68.  Six^fided  prifm,  trun* 
fated  on  all  its  angles. 

CUBIC   Z£0LIT£« 

Fig.  6g.  Cube.  Fig.  70.  Cube,  acuminated  on 
each  of  its  angles  by  tnree  planes,  which  are  fet  on 
the  lateral  planes.  Fig  71.  Acute  double  cight- 
fided  pyramid,  acuminated  on  each  extremity  by  four 
planes,  which  are  placed  on  the  alternate  and  alter- 
fiating  lateral  edges. 

CROSS  STONE. 

Fig-  72.  Broad  riittangular  four-fided  prifm,  acu- 
minaied  by  four  jlanes,  Which  are  fet  on  the  lateral 
edges. 

Fig.  73.  Twin  cryftal,  formed  by  the  interfeftioa 
of  two  of  the  preceding. 

FELSPAR. 

Fig.  74.  Broad  fix-fided  pri(m,  beyilled  on  both 
extremities,  the  bevilling  planes  fet  on  the  edge^ 
formed  by  the  meeting  ofthe  fmaller  lateral  planes. 

Fig.  75.  Very  oblique  four-fided  prifm,  flatly  be- 
yilled on  both  extremities,  the  bevilling  planes  fet  ok 
the  obtufe  lateral  edges. 

MICA. 

Fig.  76.  Equilateral  fix-fided  table. 
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Flg.-77.  Equilateral  fut-fided  prifm,  acuminated  on 
both  extremities  by  three  planes  which  on  one  ex- 
tremity are  fet  on  the  lateral  edees,  on  the  other  on 
the  lateral  pl^nesi  Fig.  78.  Six-fided  prifm,  flatly 
acuminated  on  one  eattremity  by  four  plante  which 
are  fet  on  the  lateral  planed^  on  the  other  beviiied, 
the  bevilling  planes  fet  on  the  two  oppoiit^  lateral 
edges;  Fig:  79.  Six-fided  prifm,  on  one  extremity 
flatly  acuminated  by  three  planes  which  are  fet  on 
the  lateral  edges,  on  the  other  bevilled,  the  bevilling 
planes  fet  on  the  two  opj[5ofite  edges* 

CALC  SPAR. 

\^  SiK'sided  Pjramidi 

Fig.  80;  Double  fix-fided  pyramid^  in  which  th6 
lateral  planed  of  the  one  are  obliquely  fet  on  the  la- 
teral planes  of  the  other,  in  fuch  a  manner  that  ths 
edges  of  the  common  bafis  form  a  zig-zag  line,  and 
the  more  obtufe  lateral  edges  of  the  one  are  oppofed 
to  the  lefs  obtufe  lateral  edges  of  the  other  pyramid. 

Fig.  8r.  Preceding  figure,  acuminated  by  three 
planes,  which  are  placed  on  the  alternate  and  obtufe 
lateral  edges^ 

Fig.  82.  Acute,  double^  fix- fided  pyramid,  acutely 
acuminated,  and  the  acuminating  planes  fet  on  the 
alternate  and  lefs  obtufe  lateral  edges. 

Fig.  83.  ip  fig4  80.  whofe  extremities  are  very  deeply 
truncated,  and  the  engles  on  the  common  bafis  alfo 
truncated^  Fig.  84.  Preceding  figure,  in  which  the 
truncations  of  the  angles  of  the  bafis  have  increafed 
(b  much  thait;it  forms  the  pai&ge  to  the  next  figure. 


4  K  2  2.  Six^ 
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t.  StM'tided  Prifm. 

Fig.  85.  Six  fided  pl-iftii^  adumtnatfed  \fj  filr«pliBer, 
which  are  fet  on  the  lateral  edgtes.  Fig.  86.  Pre- 
ceding figure,  in  whieh  the  aditninadon  is  anin  aca^ 
minated  by  three  pliftes  which  are  fet  on  me  altcK 
nate  edges.  Fig  87.  Su>fided  prifm^  rither  flatly 
acuminated  by  thi^e  planes,  i;lrhich  are  placed  on 
the  ahern^ite  lateral  ed^s.    Fig.  88.  Perfeft  fix-fidcd 

!)rifm»    Fig.  ^9.  Preceding  flgbre^  truncated  on  tht 
ateral  edges^. 

3.  Three-sided  Pyramid. 

•  Fig.  90.  Obtufe,  double  three-fided  pyramid,  in 
which  the  lateral  planes  6f  the  one  are  fet  on  the  la- 
teral edges  of  the  othef*  Fig.  91.  Preceding  figure, 
in  which  the  tiateral  edges  are  trtmcat^.  Fig.  91. 
The  extremities  of  the  pyramids  deeply  tnmcated. 
F%.  9^.  Acute  double  three  fided  pyramid.  Fig^  94. 
The  extremities  of  the  precdBng  f^re  trancansd 
Fig.  95.  Acute  dolible  thrte^flded  pyramid,  flightly 
and  acutely  acuminated  by  three  planes,  ^ich  an 
fet  on  the  httral  edges.  Fig.  96.  Atute,  double, 
three  ivdcdpyramkl,  in  which  the  ktcend  .edges  are 
bevilTed.  Fig.  97.  Preceding  figure,  ia  whith  die 
edges  of  the  berilimeht  ak-e  truncated;  * 

APPATITE. 

Fi^.  96.  Low,  equiangular  fix  fided  prifm.  Fig. 
99.  Rather  longer  fix^fided  prifin,  with  ^^ncated 
bteral  edges.  Fig.  loow  Six  fided  prifin,  i*ath  trux- 
bated  terminal  edges*  Fig.  101.  6ix-fided  prifin,  ix 
which  bothtermin:^!  and  lateral  edg^  are  titincated. 
Fig.  io2r  is  fig.  100.  in  which  the  angles  are  truncated. 
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A8PAB.AOU8  Or  8PAROEL  STONE. 

Fig.  103.  Equilateral  fix-fided  piiba^  acuminated 
by  m  phties^  which  are  fet  on  the  lateral  planes. 
Fig.  104.  Same  figure  as  the  preceding,  but  having; 
the  lateral  edges  truncated. 

BORACltE. 

Fig.  105.  Cube,  having  its  e4gcs  and  iXigUi  tfua- 
catedl 

VhVOK  dPAlt* 

Fig.  106.  Cube.  Fig.  107.  Cube,  with  tnmcated 
edges.  Fig.  io8.  Garnet  dodecaedron.  ^ig.  109. 
Cube,  deeply  truncated  on  the  angles,  palBng  to  tht 
following  figure:  Fig»  ii<x  O&aedron.  Fig.  in. 
Odaedron,  truncated  on  the  edges.  Fi^.  1 1  u  Cube, 
with  bevilkd  edges.  Fig.  113.  Cube  having  each 
plane  cUvided  into  four. 

iKg.  114.  I^xetty  oblique  iix-fided  pnfin,  having 
twe  qppofite  planes  larger,  and  four  oppofitefmaller, 
aikl  nuber  flatly  bevilled  on  both  extremities^  the 
bevilling  plabei  fet  obliquely,  ^et  parallely  on  the 
broader  lateral  planes,  fo  that  it  has  a  rhomboidal 
afpeft.  if'ig.  Kif.  Ithomboidal  cryftal.  Fig.  ii5. 
is  fig.  114*  acuminated  on  both  extremities  by  four 
iplanes  which  are  fet  on  the  lateral  edges  that  bound 
the  two  larger  planes. 

ISYRAIbm'  LAMfiLLAR  HEAVY  SPER. 

F^.  117.  Obilique  four-fided  table,  having  its  ob. 
tufe  angles  truncated.  Fig  118.  Six-fided  table. 
Fiff.  119.  Re£bngular.  four^uded  table,  having  all  its 
tertrlinal  planes  beviUed.  Fig.  120.  Preceding  figure, 
in  which  the  angles  are  truncated. 
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*  tftiSMATIC  HEAVY  SPAR. 

^g,  1 2 1.  Oblique,  four-fided  prifm,  bevilled  oil 
fcoih  extfemltieS)  the  Devilling  planes  fet  on  the  acute 
lateral  edges. 

CELESTINE* 

Kg.  112,  Oblique  four-fided .  prifm,  bevilled  oii 
both  extremities,  the  bevilHhg  plaited  fet  oh  the 
acute  lateral  edges.  Fig.  122.  Preceding  flgurtf, 
truncated  on  the  later^  ^g^s..  Fig.  123.  Oblique 
four-fided  prifm,  acuminated  by  four  planes,  which 
ate  fet  oil  the  latefal  edges,  and  the  sfctimiiiating 
plane's  etiding  in  a  Ime.    Fig.  124.  Si:s:-(ided  table. 

c 

PLATE   IC. 

In  giving  an  a(:count  of  the  cryftallizations  of  a 
mineral,  U^e  tnfentiotl  its'  fundjCmental  figure  or  fi- 
gures,  defcribe  their  varieties,  aild^  ai*range  them  a<i 
cording  to  their  natural  alliances.  Colour,  which  is 
a  very  important  charaQer,  muft  alfo  be  treated  in  a 
fimilar  manner;  the  ipecies  and  Varieties  mufit'  be 
correftly  determined,  and  arranged  According  totheit 
affinities  with  each  other,  otherwife,  particularly  in 
minerals  pofleffing  extenfive  fiiites  of  ;cqlour,  as  dia- 
mond and  fapphire,  it  would  be  very  difficult  to  r^ 
collefit  them;  and  when  remembered  would  not  con- 
vey  fo  the  mind  a  very  diftinft  pidure  of  this  highly 
interefting  diarafter.  I  have,  therefore,  been  careful 
in  the  deiicriptions  to  determine  the  colours  with  pre- 
cifion,  and  to  arrange  them  as  jnuch  as  poffible  in  a 
natural'order.  In  the  treatife  oF  Hauy,  the  colours 
are  not  arranged,  and  very  feldom  accurately  deter- 
mined ;  this  is  the  cafe,  although  not  iii  fo  great  a 
degree,  with  a  more  ufeful  work,  the  Mineralogy  of 
Brochant. 
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In  plate  1 1.  I  have  reprefented  the  colour  fuite  of 
fiiampnd  and  fapphire,  in  which  the  numerous  fpedes 
and  varieties  of  colour  are  arranged  according  to  their 
I'elations  to  each  other.  It  would  be  ufeful  tQ  h^v^ 
iim^ar  plans  of  each  fpecie$. 
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